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(54) OPTICAL RECORDING METHOD AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording method using the pulse dividing method such 
that the satisfied recording of the mark length 
modulation is performable. 

SOLUTION: In the case the mark length modulated 
information is recorded on a recording medium by the 
plural recording mark lengths, (i) the time-wise length nT 
of the recording mark is divided in order of r|1T ? a1T, P 

1T, a2T, p2T aiT, piT,..., amT, pmT, r|2T, and the 

arrangement is made so that the irradiation of the 
recording light having the recording power Pwi is made 
thereon in the time of piT (1<i<m), and the irradiation of 
the recording light having the bias power Pbi such as 
PbKPwi and Pbi<Pwi+l is made in the time of PiT (1<i< 
m), then (ii) in accordance with n of the time-wise length 
nT of the recording mark, m, ai, pi, r|1, r|2, Pwi, Pbi are 
made variable, and for the time-wise length of at least 
one recording mark, the above pulse divided number m is 
settled >2, and also expression n/m>1.25 is satisfied for 
the time-wise lengths of all recording marks. 
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<@*cOlE^^Vu^.i|iS$rai T (l^i^m) t.L, 
e^oE^/^lc/Ji T (lgigm) ta^mnir 

7'<jv*&.mmwrz>o lE^o^ai t (i ^ i g 

i T (l^i^m) *5^tC*5V^TJ4, Pb<Pwi 20 
ft5'WT*^I7-Pbff>fE»ftSfSIW1-5„ 

< , Eoi + S J3 i =n-» (t,I4 0. 0^tj^2. 0 

I0 0 1 3] o*9, fl6*ft»IC*5V^-CH:, nT^-i? 

^t>— #ICkSr^L§K^cm<B (m=n-k, fcfc'Lk 
I4l£fcf42) (WHW 9 - 2 8 2 6 6 1 

r i: ftfflft frjEVfclcMfP LTV ^fc (U1TT-I4r 
[0 0 14] 

(1) «Bfttjas*itfkLSEflk«aSr±tf5»^ 
5d\ r©#£\ ^ny^^|ftiJcSri«^«fkLTSl|i^ 40 
[0015] (2) lE^JiS^itfr-^temL'- h 

ftT-(41{£i§ dftiil. 2~1. 4m/s) -C*©g2|S? 
n->^Ji^TI42 3 1 i- 5 1 0fgi§TM42 

(3. 5m/s) T-SS¥^ a 5/^Jl«T(43 50 
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8. 2-t/#-C*fc5#» 2f$i§-Ci4l 9. Ity^t4 
5o 

[0016|±E(D , (2) *»$>#a»5.fcpK, «fc 
D VD^|CfcV^TI4SJJi^ n y ? «fflT*S##li®< 4 

Ma) ISSb/^P^Effflai T*S®i-?TRait1-5 

o avfev % t v > 5 B3H*s fe 5. ft *>±# 0 RSIffl 1 (4 If 
-^o*<otBW^7-^^itt'it1-S*T-OH#p B ^ ft 

«»e>**>#5*-C©l*H|-C*>-5. mft> k-if-f?©ft 
*>±^ 0 -^ft^T?) 5 1) l-te^ft-etlftte 2 ~ 3 1-/®<D 

ffitz t mmm v - * m &t s b* ia / t * 

■Ct4<4oTL* 5. r^tjff-^jl^U'— tf-f-A 

[0017] r.©wH^«r» nmm&*m\z.®m-t 

«w- ^ r. t K i 9 *fiff v - ^ SrJgjS-T 5„ 
[0 0 18]W^I4, 13 (a) (C^i-J; 
^. €r * o fc < R»t <t l ^^«±©|E^^ 7 

03 (b) 'imtm^tift&m^ 

B$<7)i®igi4S|B;V MI i:** LV \ (S^iStS t'fE^S ©ftip^ 
St4<£T-T5fc*-C-fe5o 
[0 0 19] iSCi, if*£ H HWMii:A,t'M«T-t5lii:* 
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iH3 (a) iZK-rx?^ tfL^»«sis*ofc*fisr-r 

-^**^*ix, PI® (e) l^i-J:5<t^fc*ff^« 

[0020] ^-v&&mzwm<D*7'<>\>*m[zft 

ix@3 (b) (d) CD«fc5l-, i>-9<Dl?Z.frX'W 

[0021] l*»u j»»©J:5lcjB«*fl;^>Kjefl:© 

I4\ ta^{kS<o#lftxM3 Ff^x^ffo^CD 
a; (fcfc'u, k = D -eia«i-s»3\ 

[0 0 2 2] 

[*i o] 

a. T\ 0, T\ a 2 T\ 02 T, as T, 0 3 T 

aaJBB©«s:H-c, H4 (a) cM&$jioj§3\ @4 

(b) l4«aiiO^-g-T*fo5^, V-fftfca. 1\ a 2 
T, a, TKJ:5 3£<0JM&i.gi:<JiT\ 0 2 1\ 0 

[0 0 2 3] {6gj}jgC9J§£fCi4El4 (a) 

0, i\ 0 2 TT-<o^ipB#r B 1^+^l-fc-5fc», -trofu 

&mmm<r>mm&i&£k<tM.i&uT\c-3LX'Ttfz>^i:tfx 

KEJtWLT/h H4 (b) ©4 9lc a 

$UlC9T, +T 2 + T, \Ztt'<XM&M<DT,+T s + 
5 S b T e*fili^Eft>E©-g-&H:#fiH/ieft©ttE|li*> 

IfrSMti^-nv, ffi{giiif40ij;tif 1 ofgig* 

(t=2 3. 1 , BHSiiifii ofSiiti 

±&&£W9„ 50 
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[0 0 2 4] ±!E<D4 5(c, tt*{fc3!IIfrfc:*5V»Ttt, 
Kf4-|&(~#«i$gl4^<££ix^-f < ^SRSrjgjSL-^ 

t#«Lv\fc«>, »*flsL-*i-v*«fflK*>3. apt,, s 

ifcSiSHt; L^1-v ^M^Eil Srffl v ^ r. t \, ft o 

[0 0 2 5] ft%{m&<Dmmmt<Dtzib\^ u—f- 

Onm, |PtNA=0. 5 0 CD U— If— Srj&fi 4 0 0 
nm, iiP$cNA0. 6 5 I^H Lfc^-g-lCtt, f-A 

* 5 fc **P^SB^I4fta $ tv^i" < fc 0 
[0 0 2 6] *|SWl*±IEra«^iS:«P»e-r5fc«>lC<e$ 

mmmttzmmir z z t ic 5 . 

[0 0 2 7] 

T2 5ns£lTffe5, n H 2 £l±CO g &»T*fc 
5„ ) . 12»^-*©l$|fflWfi3nT£, 
[0 0 2 8] 

[»1 1] 7), T, a, T, j8, T, az T, /3 2 T, 
"Mil T, d T, o. T. D. T, D 

2 T 

(ml4/</U*#fiJ$rC-fc5. Si (ai +0i ) 
+ t)2 =nffc5„ ai (Uilm) liOiD^tV^ 

mmxh'o, »i (is i ^m-i) \zoz.*)±%^n 
zix?ti-2£i±.2UT<ommxhz> 0 ) opiic^#] 

L, a, T (l^iSm) ©ftfflrtfc^TttBft'*!? 
-Pwi OiE«3t?r!f.ML, jSi T (lgiSm-l) 
C0BtRgrtl^io^,^TI4, Pb, <PwJ>oPbi <Pw 
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[0 0 2 9] ^f^©SiJOgg(4, ±tB*fe^* 

jfelCffl^Sffi^^TtfEft^T-fcot^ M, Ge 
, (Sb> Te,-, (fcfc'U O^z^O. 

1. 0<y^0. 3 N 0. 8^x 0 Mli, In, Ga, 
Si, Sn. Pb, Pd, Pt, Zn, Au, A g> Z 10 
r , H f N V, Nb, T a , Cr, Co, Mo. Mn, 

-So 

[0 0 3 0] 

nTttfctt (Tttgip^ D ytmnX'h*) 2 5 n s 

wm^o nii2JK±<0&&ft-e*>5 o ) , WEB-* 

[0 0 3 2] 

[S12] m T, a. T\ 0. T, a 2 T\ 0 2 T. 
• • ai T, Si T, • • \ a. T, J. T, i) 30 
2 T 

(mliX/UX^fij^-efcSo (at +0i ) +n, 

+ 77 2 -ntfe^o ai (l^i^m) II 0 <£ 9 * t ^ 
Hft-CfcQ. i3i (l^i^m-1) tt0it)*#^|! 

2 tt. *tt^*til#-2K±, »*L<tt0EJUL. *fc 

S*]U ai T (l^iSm) C0^rtl-*5^TJilB»^^ 
!7-Pwi 0>lESk3l6S:J!M*U |3i T (l^i^m) (D 
H^RflftKliS^Tfi. Pbi <Pwi ^oPbi <Pw 40 

l$raWS$ICOV^Tn/m^l. 2 5 ti"6 0 

[0033] i-tefrh, a*©n-k»S<*5SicJ:ntf 

^»HSmS:n-kfi (kHtl£fcl42) tlf: 
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1 t ^7^!7-p b commit* 1 

[0 0 3 4] *55WI-*5V N T»1, £T<OfE»^-*£>l$ 
WW*£U:oi,vtn/inS 1 . 25tt5o <Rfc n . > 
7) 2 £*tc0i:-f 5i> Si (a, + 0* ) /m=n/ 
mtfc5^^ n/mll (ai +0i ) <Z>5pJ$W#S£ 
(C»lC-r5fflT*fo9, (n/m) Ttttfffl/^**)^ 

[0 0 3 5] ffi*^ n - k T'fim = n - k tfe 

ot\ k{JlJfett2l:Ht*ntl^^t), n/m = 
n/ (n-1) Xttn/m=n/ (n-2) T*fc5„ ^ 

ftSrn™ Tit5tn„, (C&^Tn/m lift/hi ft 

[0 0 3 6] 08*L If. EFM^JS*a;T*ttn = 3-l 
1 . k = 2X*fo*>frh 

(n„, /m) =1 1/(1 1-2) =1. 22. 

(n„. /m) =14/ (14-2) =1. 16, 
(1. 7) -RLL-NRZIflT1j:n = 2-8, k 
= 1 K(DT* 
(n„, /m) =8/(8-1)=!. 14 

[0 0 3 7] ±ie^695ka>ft<k5t-, ^*TM4n/m 

tti. 22, 1. 16, 1. 1 4ggrefo5 0 mm?* 

^ [£fc^T#fiJ/>Vv* ^¥^JiW* s 2 5 ^ / #Sr§J 9 . 

j3 f T©?lS«i5i2. 5^/g*«fcft5 0 rixli/> 
4<tt-o©il:»Lt, ai Tt>L<flj3i T^DV^ 
m*^12. 5t/»*lll:ft5: irSr^-To ^6 
IC, ^B3f^JSJHT4S»2 0-t/#£ATi*St, ai 

[0 0 3 8] ftjo, ±SEO|ftW«c:*5V^TifJx^#^a 

-k^»I*5S:T'llS (ai ) IM^flt)nt^ 

L<&<. n-r 7 (77 = 0-2) t^oT^ttxtV^ 
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f>\ rom^-iiai ©¥3J{ttl*Se>l;:*S<ft5© 

[0 0 3 9] *^PJ(03tlE^felc:*3V^TIi, fi-^-i? 

TnMl. 2 5£riifc-f <fc 5lCm£^£1-5„ ^© 

I4\ IBfit/^xIZPtgai T, ^'Vl^EfSI/Ji T£$E 
fcO. 5TJ;i9ft*tClx5r IB®HoiDf\?r 

£ft«H*3!i*«r»5 5. 10 

[0 0 4 0] &t^-?#fivJg£(ai?&^l' £6v 

-*#*WSS*-*1-vyfc», #* L< WSWW** 7 T 
WiO^-^IC^LTIin/mUl . 5W±t-f?> 0 ^ 

4<9#£L<l4n/ml4l. 8^ 

*£<ft5fc», n/mlJii^4^Tt L, ^IC3^T 

[004 1] **M©*E»*ifettSlp^ny^«J|BT 
tmWZ 25nsaT> KL<tt2 20 
0 n s«T, £<blc£f;£ L<I41 5 n s«Ti:-f 5„ 

IL<li3n s&L±bT6 Q ?ay?mMTfr'h£\,^Z 
if, n/m©*^H£&*#<1-5©JSW*U\, 
[0 0 4 2] #!eWl£i3tt51ElS-7-*i:li, a ST. IB 

mLoz>v>>m<£)-?-? t Lxmmzhho mh, n/m 

21. 25£S£1-£. t£*©n-k#f«7 5*:tf>2T, 
3T&tf4T-r-:?£??£^&jI|cJ;oTo&#'3-fr 30 

4V\, ?f±*0*JKffl©»*w^X0HPiRS:NA. S 
(A/NA) £«J tmtix^ib. ^ivbn^mm^- 

?&%¥mzftmLxmix*zz> 0 &o-c, ss«^-^ 

mffi&O. 2 (l/NA) i!lt)'J^<t6©iS»iL 
V\, 40 
[0 0 4 3] ^^l-iSV^C, ai, /3i, 7j., > )2 , P 

i lost-cajasflss**:: b&x-zz. 

£Tf*V</l'Z.&.fflBi T (ISigm-l) 

bici oi-ym^b-r^<otmM-th%<o-^^n. 

(l^ilra) tJit/jSi T (1 £ i £m - l) £ 3 -f" 
/S>6JLk, mcS-fS®!Zk±. $bl-l Oi-smZ-kb 50 
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1-5. E»oRl!:a#ttffli-*i^-f-*o/<!7 

(1 ^ i gm) 0 S T (1 g i gm) © 5 0 %»T 

[0 0 4 4] *^MIClio^-CJ4, 0. SrOiLTft&co 
^-7/^7. Elffl-C*) 5 /J. T fcifc&RBW Lft < T t <t V * 
^-*&«a©?»£«©IBB#*#v*»£-H:0. T 
SrK^5©JiS#4LV\ ^©#£140. Tt>aS3^/ 
#J£l±, 4$fc5-*V*frEU:i U <£ 5»4 L< 111 0^ 
;tm±.bi-?><, Ei/<^KBoi T (lgigm) 

as3-*v#RJt> #i-5^/?MU:fo*u4, 

P wi £±tf 5 r i: ^Kftlc#BftH8*t:t*/i'=* t -fc* 

[0 0 4 5] — ^y/NVt^EPffl/Ji T (lli^m- 
1) t>3-f/#a±, «f^5^y»W±fcixtf, /V7 
*/<7-Pb£S£ft^7-P r fe^^lih 
7 s^v/if— #ft^*&l;:$|»©«^|fi0 0*T*Ttf 5 
rtT*^*P^i*^««T-#5„ 3 ft»*P3!i*«: 

Si («, ) 140. 6 n ±9 Vh£<-f5, Wl£0. 5 

(a, ) I40. 4nHTtt5. 1"ft:b*>, 1E»'' ? A'* 
EWiOl^fpZ. (ai T) $rZi (J3i T) J;t)S<L- 

5o L < II. i = 2 ~m- 1 (D±X<D i IC» L 

ta, T^3i TfcU 'M<tt>2#S»BOEfi^ 

[0 0 4 6] *^WOlE^felil*5VT, a, (lgi 
gm) ftt/j3i (l^i^m-1) ©fStt»'SEft/<^ 
EPflaiT (l^i^m) W7/^;i'XE^Ji T (l^ 
i^m-1) ^Wfitli«toTiiSl^$ti5^, 

na^o. o »*l<i±o. osyit-fco, 

a^5J^T, L<l4 3^TT-fo5 0 #1^ (3. (1 
^i^m-1) ICOV^TII, ht. *)\C'h&^btiim&>%: 
as^F+»^ft5r.t^fc5OT?»*L<Ht0. 5^±, 
WflciElitfc!). 'Jtc^tv^ti^ill^^l-t* 

X\ »4L<I42. 5, WIC2 6lTi:-t-5. 

[0 0 4 7] tifc, P^tC, -r-^««0«ttK*tft 
^SS^4-x5*^0^7^Vu^E^/3.Tlio^Tt, 

±BEP«©r t^m^swT-, /3.I4, amo. ia 

±, #£L<I40. 5W±, ^IC l»±t'J) 9 , 
<(42. 5, 1#lC2tJLTT'fo5 <> SfcH^VU^EPfla, T 
tftmH/^^EPBl a. T t <Dm<Drpffl/<Jls7.&.ffl 

m) «i t (2gig m -i) <D®*)m?LmMi*. z. 

V\ AffcWlCtt, (a. +/3i ) T (f;fc'L2gi^m 
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-1) *fc!4 (a, +0 M ) T (fcfc*L2giSm- 
1) 11, 1. 5T\ 2TXI4 2. 5T t-tZ<D$W$. U 

Sm- 1 ) iCHa^-r^faft^O/N^-P bi l±. 

ZtcMZit, :£XrofEfi^-^ CDBtfyiftfi £ lioV^T P 
b, <P Wi t-t^ntmt. U\ £9#£L<l4Pb 
i /Pw, ^0. 5ffe0, £ib!-#*L< (IP b, / 
Pw, ^0. 2XfcS. /V7^^!7- Pbl4f? 10 

£B$KH8lt-t53fctfV*!7-P r t^L<f 5- t#X# 
5o /^*#«i|lc£^#£|/NVu*[H]S§<DtS: 
J^ffiffilcft-S, 

[0048] mfe<n> — mm&T-twm&j&zizzi 

LX, ilCJfcCXPb, SUi/XliPwi tLX^ftS 

2iii±rofli^ffl^xt>iv\ 9m<Djm^^x&. 

Pw, SVPw. t'RgcolE^/i'^EPfla 

, t (2gig m -i) \c&ttz>w.m'<9-Pw. tm 

ms<^XKffioLi T (2Si^m-l) IC&tf SWag^ 

17-Pwi 14, x^-5fc*it^x(^i:^y-{tici-sw 

##W/!^li!&©IS£^f«fi!£ft9#£LV\ *7 

^17-Pb. l£oV>Xt>l^8£{£. #»caS^*^ffit)X' 
# Sfc'lt^kXl^ l><7— U\ 
*5nSr^r-T5^>5i:<i:<>2oolE»-r-^©ra-e, P 
C i I^LTl/iSPw, Rtf/XttPbi ©ItU 
t>£t/\, 30 
[0 0 4 9] 3«SWfc:j3V*Tttu |«v-?«riRtLft 
V ^t- * P^IC if© 4 *> t£s<7 -eo^S:fi9Wi- 5 j4>IEj£ $ 
ixftV^S, JfSKIlPb; SPe<Pw, ft5^!7- 

-f-3. r©»S\ (n- (tj, +t) 2 ) ) TER.1ICI4, 
/^7x/^-Pbi £t±, ffi£s<9-P e£AT<03tSr 
R8W-f5O^#f*L^ 0 /<-Y7*/<!7-Pbi tHt 
*\ it^!7-Pe tl^U-t-f-tttf, ^W^A^HHS© 
RJ&WIHS!i:ft5 0 fc*5, », TftSfxPflMJo^X/W 40 

Km a , T (cftf? l-X^-l" 7X/^-Pb £»fcSr$}*H- 

raw* 

[0 0 5 0] !7— Pw£.I>VMTX/-?l7 — Pb, £ 
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-X-fcS. ^i?^53t^P^— /<-7-f h^ft^S^ 
&#XI4, Pwl4Pe J: *a!l-M4 

1 <£> ?&g £: ifi * 5 tz #> <D / < V - X h h . 

[0051] tamM&#<o&&* fti&mzx&tmzft 

#jat-5fc»co^I7-X$)5. *>5tM4v #i§>ffC4 3 

X#)fi-r 5 TzttXD'W-X'h 5„ ^KtelE 
&ft{ti8*l£j;oX*w<-7^ b^tT5#^lc 
14, P e ttffiftB&'>fc< 1 1>|gfiiflsia££Lkfc#fi-B: 

[00 5 2] &*-$*w«%fe»ffl©jt*>tt-«\ £ 
yum&ftov-j hvfxMftx-n. Pwi4is#a^«: 

-Xfe5„ ttffl-f-5Cft«Eft:©aSi;:J:oX, IE^7 
-PwSU { ^T^^!7-PbcDfIl4^^6^. «^lI4** 
tlftA.a©ti|E^«E*«)4i^-. ®^1E^<!7-Pwl41 
~ 1 0 OraWtS, /WT^/°7-Pb(40. 01~1 

[00 5 3] v^-fn©K*S:teffl Lfc»-g-Xt. 

/WT^y-P b!4'>^< t tlE^!7-PwJ; tlffi 
Wsl7-Xfc5 0 aStt. IE^!7-PwS0I^!7 

fev^i 5^(S>/vn 0 7— Xfe5„ 

[00 54] ^±fft?H Lfc J: 5 fcJK3r«©raJEtt» 49$ 

-?&mmmm*n?yt ; r4x?\z&mx-hz l , l^l 
-r-s r. t x-7- v mm t 9 mttw^wa 0 

[00 5 5] *^6McD/^^^Si]|C < t5fE^*jfel-ioV'« 
XI4, ^U^IE^-^»^Kfi<J*^nT©nK>^^5 
'>^< 1 1 2o©|Eft-^— ^lcol>X, |b]— ©/</U7^ 
fi]»m^ffl^XJ:V\ il?£l4, 3Tv-^i4T-?-^ 
<C t'B^ 5 ^raWft ^ * to n Tt-* l^it LXmSrl^ 
— IC1-S 0 m^|5l— ICLfc5xX, a, (l^iS 
m) , /3i (lgi^m) , jj . N m , Pwi (lg 

i^m) aU'Pbi (lii^tn) »^/i<itlolr 

tB2(c|| ft -fr 5 r t ic 4 o xra o x t m 

ft 5 ▼ - ^ l^KS - ^ Lt>I+ 5 r t *5 X # 

So 
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[0 0 5 6] #Sfl»m»4n ©«©**& lifcBMMcai^ 

S„ KIT.-, ^B^W/NVux^l^co^^J^^-t-,, 
(##l*5t£ij 1 ) 3TK11 TSt'Ov-^ 

^®:(t5EFM^P^T\ n = 3fC*5<^Tf4m=l t 
U n^4 (4, 5, 6, 7, 8, 9, 10, 11) \C 
fc^Tm^l^t. Wh, n = 3, 4, 5, 6, 7, 
8, 9, 10, 1 1 lC»LTHlCm= 1 , 2, 2, 3, 
4, 5, 6, 7, 8<D£oiCftM1-Z><, 10 
100571 ^GDi £ n = 1 1 l^doV^Tn/m(i®/J>T- 
1. 3 8T*fo<9, n = 3lc4o^Tn/ml4a^cT-3T*fc 

■So 

($MP,#5tW2) I^C< EFM^H^T% n = 3, 
4, 5, 6, 7, 8, 9, 1 0, 1 llCStLT, IflCm 
= 1, 2, 2, 3, 4, 5, 6, 6, 6 i 5 
So 

[0 0 5 8] r»t#n = 9IC*5V^-Cn/mlift/hf 
1. 5, n = 3[C*5^Tn/ml4a:^:T*3T-fc5„ 

($MH#3fc0!l3) PC< EFM^*S;T\ n = 3, 20 
4, 5, 6, 7, 8, 9, 10, 1 1 I^LT. JWl-m 
= 1, 2, 2, 3. 3, 4. 5, 5, 5 « i 5 l-^J-f 
S„ 

[0 0 5 9] -©£ t n = 9(C*i^Tn/mtift/hT- 
1. 8, n = 3IC*>V^Tn/mlift^T-3-C'*>5„ n <£> 
H&S'>&< t <b 2 0(D|E&^-^t-OVNT, I^-CO^" 
/l^#i^fcm£ffl^Si§&.C|4, fiSRlf, ^/UX/a^t 

1 =ai + 0. *?7 z. — T- 4 —\t (tti / (ai + 
/3. ) ) <£^ri\ ^©JW^JSrWTI^ 

-To „ 30 
(^fl^0*J4) ftt^^fJ^ll, m^2 0l^ 

[oo6o] l^l^^, mmznTz^ftm-rti 

14, t, llfiip^ny^Jl^TO^-f 5>^ft£i[4 

TtKWOlMwl (1/2T, 1/4L 1/ 
5T, 1/10T^3SU^) lC|s]fflLT^2)l55 

— o©^- *?n-;/^£gip|cLT^/U*<£>*1b± 40 
^/S^T^fcrffiBT'^TfrSL^o 

Si ( ti ) =Si (a, +0i ) I4i&-f Lt>n i 

iK ^*($tt9#ffl©-g-fH4n 4 < -f S©## £ 
n 4 9*t<1-Si^-?ft£ri5ft<;',£'!)-t£*S 
fcit>T-fcS„ 

[00 6 1 ] KT, 2i (ai +3 1 ) + (tj, +>7 

2 ) =n (tj, , jj2 l4-tix€}x0^7i, , O^rj! ft 

•b5rl^C^fIi:m<D2oro||/i5fi$(DfE^-^^n 50 
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mT-^b$-ti:5o t). 1\ T<OE^|.L»40iJ;ilf'< 

S (7,, +;j2 ) S 1 £1" U\ 
[0 0 6 2] ±£u. , r)2 (4, fc-v-*fcitefTjW/ 
X li&ttf - * ©&i»8!lS & ffljE-f S fc ft 

•7 - ? - ? ft &?X/X 14 -v - * * ^- * ft l-JC C 
■C. i). T, ». T©B#lfflWfii*«:»r£fc1-*. »»JL 

-#©#ettUfe#«:0fcL-C'bJ:^U 0 ?S ( r, , + 

ENm T, 7)2 TI^I4, 

5^7-©3t*fiR/»UT» ^-^ft^Bjtfc^ftfr&tf 

-it (a, / ( ai + 0, ) ) Sr. i liiO^rSt-*- 
S. -©#&lc4oT, v-^SEft-e£5i45^- 

So 

[00 6 3] ftfttfjICte, 5feffi(OfS^</W^jaffl r , R 
»»©IB»/'«A'^« 1 1 (2Si^m-l) t(JM 

fttLoi^^-^ftictscr, ftmRTf/ximmfe 

[0 0 6 4] **5, 5fesS©fE^/^EKa, Ttt««5 
(Of5®/NVU^.|E:^a2 T, • • • , a. T(7>l/^-ftl<Ofit 

^a> T, • • • . a. TlCfcltSiEfi^y-Pwi «t 

So 

[0 0 6 5] B#rBlWft^3T J ? : '4T(Dj;9/ < cMV^— ? 
jj£$tl^-rv\ ^©«t5*»^, IBS^/^E^ai T 

&fcae«fi<-t$^eft'</u*EiRia. Ticfcttsia 

g/^-Pw, (DffiSr A t ft IC L T -7 - * Bf ffift 
icffiij^-rsr ttT'tS. ±1B©J:5 4, 9S9i^^yL 

icW^dT'teSo 

[o o 6 61 MSS^>^K^o, T£^{t: 
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R^^ft<i-5r <^5pi^t-$>5o tot, 

7/^^Er B 1^. TWfi££'£x.S- bX~?-?%kt%U 

[0 0 6 7) JfcjS, Jht£i:l4$l~, r. N a, . 0, , 
t. , a. , P. ZmtZ^-f. B©t. . a. . 0. 10 
(2SiSm-l) 

[0 0 6 8] ^-^-^B#ffifi:nTlC#i-5 
»il*M/a^7-7 7'y^U ROM^s/^«£^-iX 
A/T«LT L * x.«±E^^^5>f JJ4*m-C# S. L 

(^KEfiK^JB^ffi 1 ) 01 (a) ©4?&EF 
M^W^ixfc^-^S^Px-^ 1 0 0ICMLT, mi 

(b) x-Trrtftmtti 0 l srius-i-So mh. n = 

3, 4, 5, 6. 7, 8, 9, 10, 1 UC>tfUTm = 
1, 1. 2, 3. 3, 4, 5, 5, 5 © 4 ? iCfttJ-f 
5, ^cotf. Ell (c) [CTF-rtrj *l/<?X9ayt 
-SIhI^G a t e 1 . G a t e 2 , G a t e 3 , 
G a t e 4 £-jjfi^-g-Br£ Z t X'M 1 ( b ) ©#§ij;frS;£ 30 

[0 0 6 9] Hi (c) }?fl 0 2T*fG 

a t e lttitiBR^oi T£M3fFiS]T 41 ft|E?6 
££-ttSo H-Stl 0 3T*^-TG a t e 2 14 2 # B 
flTOEft/^^ffo. T*ilJSl*IBlT« ftK36±$* 
•So 1 0 4T'^tG a t e 314, /W7^/<!7- P 
b £to/^* £/n!7 — P e 5: t,o^/u;*.tD3g££H] 
6„ BP*> S Gatel, Gate 2S.T^G a t e 4 TIE 

tt^T*^!?— P b £to* 7/*/v;*f$0i T£3££ 40 

ifti^u^KOt #{£»4'<7— p e St^o/nVi^S: 
3£±£-fr5„ Gate 3MT„ tc4 t) (n- ( 17 > + 
r)2 ) ) T#)t45. If-if-l 0 5T'*-f G a t e 4 (4 c f' 

o ^^a^lB^^/U^a. T£3g4E£-ttr-5„ Gete3 

[0 0 7 0] *fc, Iffi^T. Stfa, TIC 4 9. 0 
. TmkiLK%\mX't. Gate3ta. Tt-4"9, 0 
. T\*®L$.\Z.fflmX'%Z> 0 GatelfMt5a, T 50 
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EUST-tt, IE®/n7-Pw, £38£U Ga t e 2F fc 5T* 
©tpW^/^pai T-CI4IE»/^!7— Pw 2 £3§±U 
Ga t e4-CMt5a. TKrflT*[4, f2»/<!7-Pw 

Ru&mm^^ msi t x\ mm/< v - ^mzmmx- 

££o 

[00 7 1 ] %ffikM'&M i <D%&m'<Jl'XmRXf%i&'<9 

T« Srfi^t LTv, =oi + 0m (2gi^m- 
1) X'MfcL. 8Efcyi = 1 ~3T— St LTjo>9. Z. 

<Dm&Qi miT-f4 7i =1. st 

Ufc 0 fcfc'U 3. ICI4T« - (T., +«, T) ©*§iE 
Sr-f S45T J2 ££f§LT4o9, (3, !433l£L/c.^5M 

[0 0 7 2] V-f^O^-g-iC*5t^Tt), Ga t eCO^-C 
5 V^(4SP^ p •> * JSfflT t> L < IJt08ft»© 1 © 
^-^^Dy^lcKJBLTV^tOtU ai ^0* 14 
R^i- ;* ? n y V \ZM? 5 r a -r w -It XMlE $ ttS 

14*. m=UU Gate 2 (dfc»t5 I 3 PbWU^H^ 
ft-Tf, n/JSn. »±T-fo^l4*HUSl!© (»W^"*M3) 
tftoT9f3£e*S:38^i-5. miT*(4n, 5r5tL, 
n 4 ^TT'l4m = 1 h L 5 WJiT''P^/</W^ $r*4 L 

So 

[0073]Gate4 T'f a. 
TI4n^n t + 1 C^W^fgdirf <5 0 ll©9Tv-? 
(C^-rttS'PX-feSo n = n, OCMt-g-lrte, frm^* 

R^^<^^~m<o2mx / an-r^o mir*i4, st 

(4, 01f3T?-^t4Tv- ^SrtttClfflOiE® 
/^^R-J*^-7^^u^-CfBfik-r5*a-{C{4, />/f < bt> 
a, s |3, , n, , »! 4-, $e>lc£v®/ib(4, P 
w, , Pwa ^3T-v-i? t 4Tv-^ irT'ffi^^Sfil 

Cft/^^X^^ 1 4 "9 WW#V»#, 4 9 «IIJ3E L 

[0 0 7 4] ^^U^^^*-j£2l4, nTv-^©n©i 

= 2LT (fcfc'L, LI4 2J^±(7>SiJ:) (7>-7-^(7)|E» 
ICI8LTI4, ^fi]iCm=Ll@CDtZffllc:^fi|L, IBfik/^u 
^•EFfla, TS.O*^-7^- , /U-^.Erfl0 1 TlC&ttS a i RU* 
|3 1 £Tf2<7}4 5 icjSfeS. 
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[0 0 7 5] 

[SCI 3] ai + 0i = 2 + 5i 
a« + /3 i = 2 (2 ^ i ^m- 1 ) 
a.+ 0 B = 2+ 5 2 

(fcfc'U 5.Rl/5*H\ *ft«l)RI^ -0. 5^5 

— niS-SFft, oSO^fiiJinT= (2L+1) 
T<0^-^(0|E»^g8LT«, 4>f]am=Lfi<DEIWI- 10 

So 

[0 0 7 6] 

[ftl 4] a,' +0/ =2. 5+ 5, ' 
a, ' +0i ' =2 (2g i ^m- 1) 
a.' +0.' =2. 5 + S 2 ' 

(fc*TU 8i" ftttfi.' li, *H«l4«K:* -0. 5 
T*fo2>o L=2^Clt a/ , 0,' , 20 

[0 0 7 7] 
[»1 5] 

a, + 0i + a. + 0.+ A=a, ' +0,' + a-' +0-' 

C:t\ A=0. 8-1. 2T*fe5) 
ft*3, ±ffi/^*^fe£i£2"m N ai, 0i, a.' , 
0i' , 6,. 62, Si' AUbz* 11, V^"fJxtL<Ofil 
lO&CT^fcLTV^tcfcV^ /</U^«^*fe2^ioV^ 30 
Til, n-2LWn= (2L+1) <7>iEfflr? — * <DJ£ 

fE^SrtTPo niS|HK2, 3, 4, 5, 6, 

7, s, 9, • • - -tf>»£\ ftmmmzm 

|:i, 1, 2, 2, 3, 3, 4, 4, t-TSo A 

ftffttai, EFM^SSft#-Ctt, n = 3, 4, 5, 6, 
7, 8, 9, 10, llllStLT, ttm$km£\m^m = 
1, 2, 2, 3, 3, 4, 4, 5, 5£-T£ 0 E 
FM + ft-^Tfi, n = 14ttb5^\ -tCO^iCli^ 
#]^Cm(17t-r5o (1, 7) RLL-NRZIIlt 40 
tt. n = 20S*iSfc54S, r 0«^»«»mtt 1 1 1" 

So 

[0078] ^vu^ig^j£2icfc'^Tii, mcfm» 

<0/W^jaS8 (a. + 3.) T£ft$ffi<Djl$ (a.+ 
3.) Tt©WMotV>5„ (a. + j3. 

+ o. + 3.) lC*tLT (a,' +/J.' +a.' + 3-' ) 
Sr, A (-rt*, A = 0. 8-1. 2T-fo6) 

=F*©«»*#*fC0. 8-1. 2ef©*ffltfft 50 
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[0 0 7 9] 5 . RXf 8 2 mt\z. 5 , ' RXfbz' 14, -til 

**<05?y*£ffi*fSfc*KI«IS;IV fflt-0. 5 
^5,^0. 5, -0. 5^5,' ^0. 5, — 1 S 5 2 
glT-J>5o L<l4miSSi£m 

/«. I.XtflJi'/Ii' |«Mtl0. 8- 
1. 2X'foZ^tl)W£L\<\ 

[0 0 8 0] |SIi:»ffl«0 2o©e»-r— ^©t 

- 9 ft ©§ 1 T 14, HtiSfflTiS) 0 . 5 T , &ig«T?ft 
0. 5T^ftlMolj6: tlCioTffM-TSW 
M8F*U\ BP*>, 

[00 8 1 ] 

[Sfcl 6] a, + 3.+A. = a,' +3.' 
(fcfc'U A, =0. 4-0. 6) 

[0 0 8 2] 

[|&l 7] a. + 3. + A, = o.' +3.' 
(fc/cU A 2 = 0. 4-0. A,+A 2 = 

A) bttZ. 

[0 0 8 3] ZWX'h* #1-, a.^OWi.' = 
ifc0£-f.5£, v-^BuJSlcPfflL-C^W/-?/^^ 

- 9 W jS©(ft«f±Ktf a . T Id felt SB»/< 7 - 1 — - 

7*3.— r-f-it-^o. ' £3. ' WT^-TV-Jfc-C-ft* 
5<0-C% ^W*tefcfc^-C5, = 0, S.' =0. 5£L 

[0 0 8 4] -?-?mStiLmte, 52 (&tf5 2 ' ) BP 
*>, ▼-**fft«©»tl/<A'*fl» (a. + 3.) T (ft 
(a.' +3-' ) T) ©fltlCt). a.tU.Of^f 

-r-tfc (Stfo," £3.* ofa-f^)t) ©filcfc 

*a.T (fttfa.' T) <D\LT f ffiS-^ 3 , ^OifittT'W 

(S.O ! 3.' T) ©{Itcft#-t5„ «£oT, ft^ffiW^ 
fi|/vU^OjlJ?B (a. + 3.) TI4, ^-fbt, 0. 5T 
■^1 T t£& S^Sli't <, 0. 1T»*L<I40. 0 5 

Tit)»4L<i4o. o 2 5 Tnm<?>#temx'®im&z 

[0 0 8 5] /</U^^*fe2tC*S^-Cl4, «i t 3i £ 
/i^^.K>riS](i*>5 ,: t :i PflC>^^^l-Jol^Tl4, rK^^r— ^ 
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?\C&rtZ>2U±. (m-1) &,T<D±X<D i |C*f IT, 
ai=ac (— ^ffi) S^a*' =ac' (-^fl) 

ac' £t tl^LtCj^&^-^ffi, »Cac=ac' i: 
[0 0 8 6] ^^38**ffi2^*5tt5/NVu^35*|HlK 

<Dmztz><Dj>m*L\<\ m^s 2&>±<d-?'<x<dhc 

#tLT, a. + 0. £2 t-f^t. lfrb (m-1) coi" 
^<T<7) i lC*fLT, (ai+j3») T^2T^/^<7) 

ioo8 7] mm\z, s<ji<xm±jj&2\ziortz > s</i'* 

V^T. a.' &U*0.' *\ 3«±(301--<T(OL(C^LT 

m^m< ^m^^mm 2Ttmn*tz-k 20 

IOO 8 8] SfeU, /^^3Sfe*ffi2«dl3ttS^/^ 
*£E»©1««tofc»lC, a., 0., a.' , RXf 

0.' it. • ; eti j en3W±(7)L, #(c2j£A±^-r-<To 

2- (a.' + 0.' ) - (a B + 0 a ) =0. StTtl 

2Xtt3©i^lCtt»||ftmlil ^©i^i: 
[4, a.irj3,(Ofa^f>{-ltfc6. (tL<lt a,' 

10 0 8 9] tuaioj: ^/u^^ffi 2 icio^T 
14, #^5. = 5i' = 0£-f Lt\ rco# 

ny^fcJtLTO. 5Tfc*H-ftlfcl3CS«T$:*i-5 
121?^^ 2ir£ffl^T, ^lffi^^n>y^l?r 
.»H L-C^fcixSHJW 2 T<7)#Jllg 1 P y * 3 IC 

R»J$*Tai (l^i^m) ^2S¥^ 
P2/^2ft»HLT#&ix5«»2T©»H»2Kl|l^ 40 
P^MmiHTai' (2^i^m) 
5 title* a.' £a 2 ' (^>S:%±^5lii2. 5T5feff 

[0 0 9 0] o.Rtfo.' £>&^±^t>£r, ff£® 

£fcf4&T9le2tLT, «jgfc5^l4fcfrS*5&S** 
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41 ^Ot'foO, Kft/^^KreaiT (l^i^m) ie 
33 It 5 IBS'* 9 - (4 P wt- feX h 9 , * 7 / </U * K Pfl 
/3iT (l^i^m) lCt5it5^MTX/<!7— l4Pb-C— 
^T'fcO. ^-^RilRtfai T (1 ^ i ^m) Xtffli 
T (l^i^m) ^OEPfll-fcttSTtRgW^ 57^14 
^^/n 7 - P eX-feX hZ) 0 ZZX\ Pb^Pe^P 

[0 0 9 ll 01 2K*5tvt\ 2 0 0f4J^fflT(OS^^ 
Py^^fobbto Ell 2 (a) 14, S^nTCDffi^-r 

LT©iE»-*-*ff>fi£, ff2 0 2^ (2L+1) T 
(^SES^-^(OSSIC*tJE*r5o Hi 2 (a) fc*5lr*T 
(4, L=5(D»^*L-Cfe>5o Hi 2 (b) f4, n = 

2L (=10) (Dm&tDftmmm'^xvmtxfo?). 

H 1 2 ( c ) (4, n = 2 L 4- 1 (=11) <DWi&<»ftWl 
[0 0 9 2] Hi 2 (b) mM2T<Dftm$$ 

i&m?*y? 20 5i4, mMTz&i-zmmtoy? 

2 0 0 CMLtftffl^I^ 0 t'&Sl 1 1*^ d y ^ 
2 0 3£#J^LT#£>*l5o <*> + 0 . = 2T*fe6;fc#>, 
*|E»^Vu^EP B 1ai T (1 ^ i Im) £>£t>±#9 

f4, mM2T<Dftmmi&m?vv? 2 0 5\zmmLx 

V^5o :^@SlS*^ny^ 2 0 5l£[^JfflLT, a 
0 7 £#6o 

[0 0 9 3] Hi 2 (c) lCfc^Tt4, Jiffi 2 T 

^H2Sip^ay^ 2 0 614, S*^p^^200 
l:>*U0. 5T<Dfl[ttl<0"fixSr^r-r5HfflTO»2* 
m?*v* 2 0 4i:ftmLX'&t>tiZ o £iEft'</W*|E 
Pflai T (2g i ^m) ©3tfe±34S !9 14, j^}«2TC0^ 
^2S^a 2 0 6I^PJffitT^5o a. + 0.= 
2. 5t?fc6feft, a.T(O^0. 5 T^feff LTaE^> 
±*S. :^S2S^n>^ 2 0 6M|LT, 

2 0 8t»5 D 

[0094] rrtr. Hi 2(CjoV^T(4, -7-^/-g2L 
Tt (2L+1) TtS:, ^-^S)iST2Xl/T 

S*^Dy^ 2 0 5Stf2 0 6©BI«tt (b) »ff 

(c) <02ait) L*»4V^S, ^(^IC2Tj^ffl(OSli^n 

StibSWcSJCt, Hi 3 (a) , (b) ( (c) , 

(d) K^i-cfc 5^4ii9<z>B8«3& s fcO 5 5o trt\ 
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I o o 9 5 ] 0 1 3 it, ±tey- h*fysFt6«:»wi-5 

*fel4, (l) E*h?y*±fcBf£©ti«fcift*Sft 
fc ? a -7 * - ^ L1t& WHIT— £ 

it, (2) SWfplT^ £ig£t UT31S^T« £ 
hir&<k£ti1tffiM2T<r>mm?n<yir 1 a !£S 

Sp^n-y^l a |;»LTO. 5T<£>5fcfTLfdl$]2 TCO 
P^d.^ 2 a t, SSIi'ny? 1 a£#LTl T 10 

toffL-itRmzTn&mtayf i bt, mmmwy 

^laCitLTl. 5TftffLfcH»l2T(OS»^ay 
* 2 b i©4«©£l|i*Dy*$:S84£*4i: <b tlC, 
(3) nT=2LTfc5'v-*<Die»fcRLTHt, 

■ T, OiT (2£i£m-l) , a.T^^ERillcM 
l&Lfc?-( ^ V{f<nf- b<D-mG l a, G l b£|g£ 
(4) nT= (2L+1) T^-5-^-^©IEfiHc 
ISLTI4, K^n.y?2a&t)<2bC>^Tft;^|5]$ 
£-£Ta,' T, on' T (2£i£m-l) , a. ' T 20 
iC^Lfc^-f 5 V^coy- hcO-SlG 2 a, G 2 b £ 

[0 0 9 6] 01 3lCjo^T, 0 014, J^fflTCD 

^->*x.M4, |BftJft($:cO!lt^»r KWXl^x-^SrlB 

&i-5fc*ic r Ku-xwft/hWir:ti>i^fr±icBa® 

tUM$tlfcATIP7U-is (l/7 5t) r't 30 

icEB^tifcPlffl^ i, foe>^C**fiicLfcll 

[0 0 9 7] 01 3IC, ^-^©flSSg^, 
t L-CT©«R«»l»ei8tfc»&©«i: LT, 
ft©flMfc^-*£3 0 1 (013 (a)) t, n*S*» 
©ftv-^f3 04 (01 3 (d) ) tSr^i-. - 

T w £S*£ LTT^3fI£JIffl#giiLfc*#cD 
«£LT\ n#«|:OflftT-^ft3 0 2 (01 3 
(b) i, n»^-^*3 0 3 (01 3 
( c ) ) t £*-f0 13© ( a ) ~ ( d ) (O^tl^tl?) 40 
M&X\ 01 2©tft«fclS]*0\ (iti^o. 5-fo-fft 

5, 3^3 0 6, ^3 0 7S.t>*7?-^-3 0 8X^£tiZ> 

4 0©^Dy^|W4S}l5. SP*>, SiP^D3/^3 

0 5 &&mt LT, -tix*»e> 0 . 5 T-ftltz? uy? 3 
0 7, 1 T-ftvfc^n -y^ 3 0 6, 1. 5T-f*lfc^o 
?^3 0 8^-^i;i5 o a y ?I4, i"^ 

0. 5 T-f ofirffl^r-f bLTM^nS. 
[0 0 9 8] -tLT, 01 3 (a) I £14. P 50 
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la, P2a, P3a, P4a, RXfP 5 a O^ftm 
irlBJSBLT, T, a 2 T, a> T, a, 

T, a s TlC#]E-f5y-h8Gl a$r£ritt-5. Hi 

3 ( b ) cd^(CI4, J^Jffi P 1 b , P2b, P3b, P 

4 b, RVP 5 bW-t^-emcH^LT, IS^/l^a 
, T, a 2 T, a 3 T, a, T, a s T iC^-f 5 y- h 8¥ 
G 1 b 5. 

[00991013 (c) ro#-g-(r{4, J1»)R 1 a , R 
2a, R 3 a , R4a, RXfR 5 a ©-tft^fttlRlJW L 
T, E&'</UXa, ' T, a*' T, a 3 ' T, a.' T, 
as' T\CMfo?Zy-mG2 at:±l&tZ. $ b 
IC, 0 1 3 ( d ) <£Mi£-|Cf4, JlfflR lb, R 2 b , R 
3 b, R4b, StfR 5 b W-WetUcllSB LT, IE® 
T, aj' T, as' T, on' T, as' T 
bMG 2 b £££1-3. 

[oiool ::-e> rti53«ois^vu^5i4ffloy- 

hf¥G la, Gib, G 2 a , #t>'G 2 b (4, 01 \Zj3 
l/^T, Gat el, 2&.tf4 &&!&Ltli><D km^X'h 
S. BP*>, y-h#Gl a&tfGl b Sr^fe^c-ratcfcfc 
•9, 01ICjoV^T, %M'</l<Xa, T£fe£-f5G a t 
el, tm^»aiT (2gi^m-l) «ti 
Ga t e 2, %>i. tffi&JltfV^* a. TSr^-f"5G 
a t e 4$r9J*|££jSU ^n«:^i-5. y- 
HfG2aMG2b?rMt5l^fe!) > 0 1 
T, Jtl^WBi' T, tf^/^Wo.' T (2^i 
Sm-1) , fcitfMIO/^ (». ' T^SlJ^I-4 

[0 1 0 1 1 ^©4 51-, 0 1 <DG a t e 1 
gB/>VP^Sra*lc^-rtttf, n 3JS-Sf«c©»&© 

(«■' ' ) ft2. 5T'fo5*-g-T"b, m' T& 

5y-h5rnT©5feS8IC|^fiBLT^i-5i:*lc, Jlffl 
2T(0" : pP t S1/-?/^l¥a i ' T£2. 5T^fc*ftii@LT 
tlc4oT*j-fST*#5„ rtt(4, 01 COG a 
t e 2T'T« 2:2. 5Ti-f5 (gjgT.i ^*>S^I- 

[01021 b#G la, Gib, G2a, RXf 

G2bf4, Tfe©4 5l£Stt£ix5. *"f, T.„, 5rS 
itLT, mMT<Dmm*a?9 3 0 0»B#PflK»e.^$r 
H»IT(0i5'O3'^34SflHk«JW*)5V^I4*»jaJH© 
1* H A gii L X ^ h ■? ~ V ft n T il h ± & 5 

*(*WICI4, 0dxl4, T.,„. fU-feyh^ 
fc, 1 fy h©*OW»SrfiJfflLT, lfflfflrrtici &to 

flffl*T-(OgiiB#Ri1^T(Offi^-C-*)ni4, n 
foSA^tfcT-fc-SAMCJ^CTy-hfS^-pGl a tL< 
I4G 2 b5:jgtRL, l«|T„. *>f,nT7-^C|| 
«*T*rooSiiB#^^TO#m^T-fciXl4*, n *S«R-C 
fcS^^-CfoSAMCJCCTy- hft*»G 1 btt< 
I4G2 a ^©^, 4ffi«0. 5 Ti* o{4 



(16) 

29 

To Srfijfefc LTMJlxS-IW n T v-^ (Ot-<t 

[0 10 3] — t7^Era^ft$tffi^!7 
-Pe©Jt«:BMti-5KIBi:Srftjei"5fc»Kf4, ^r- 

5 0 HP*>, ^-^H»©ja««r2T-Ctt4<rixK±i 

COG a t e 3l^ffiSf 5y-hff#S:*^S*5^ s » ; 
tU\ nT^-^Omjffi£S*<b It, n * 

HtT« V>W:Wk1L (oi + fli) 45y-hG3«r*ti 
niS*»^)»^tttT« (o«' + 

fli' ) fcSy-hG 4 nT-r-^^BUffi 
fl*4*, (1) G 3&1>U4G 4m>"fixt3S^7-e*) 
6»!Wtt^7-Pe©Jt^BiitU, (2) G3&^U4 

881***1* *>0, (3) G3 tG 1 a 20 
£>£*&^l-li> Glat>Effli:^L*CPw^!7- 
©JtSrBRWU (4) G3tGlbWWiayt'fc 
64§£lc{4, G 1 b^-vEBSlcJtJ£LT^7-Pw(^3t 
fcH&ftU (5) G4^G2a^:^iayt'fc5i 
£|CI4, G 2 a *^KR|K*tJ4:LT^l7 — Pw©3t*:flH 
Ml, (6) G4tG2bt^^Ct^*)5^l: 
tt. G 2 b t>EKI-»Jt^t^7-Pw(0*^iJt J 

[0 10 4] r<0£5fty- H<0ff5fcB8«tt. y-ho 
t>/t7^IW^0, 1 U^/MCjfj£S*T, 30 
- h»J»o»«fS*<0» j»* Srfi 1 ? r t J; o TiffiS £ 
tiZo 4*5, 01 2&V1 3JC*3V^TJ±, ffin&fctf>fc 

«rfr*-*#&tt, t^ttDLOt «9#5ffil^LT, JB 

(4>WB»/^^***ffi3) WT^&ft. Svf^n 40 
y^HJBIT«r»HIL-C#e>ix5, H»2T^d^« 

#jT*fc 9 , *tt9 »*]E«k/^^»**ffi 1 «fc 9 SBJIE 
[0105] ftttWi-te. ^/L^JKfefrifc 2 t 

g^i t<d*sie£, jfe®at^*«a<oeft^^^^«*i- 50 
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*ft0<T (2Si£m-l) WWStCTfifpo 
[0 10 6] RWh, n^i»S, oJ9-7-WnT = 
2LT (tt'l, LJ4 2£JLk<DfiS) £>-r-^ <E>1E»K 
KLT, »«ftm=LflOKIBK^«U, E»/<**K 

[0 10 7] 

[|18] T„ +a, = 2+n 

0 m + ai = 2 (2^ i ^m) 

-15. n#**, oS9-7^WSnT= (2L+1) 

9JU |E®/^*EBiJa' iT&W7/';MEP^' , 
Tibialis a' iRVfi' iSrTEOJ:5lc3t«>5 0 
[0 10 8] 

[119] T„ ' + a.' =2 + £ . ' 

0, ' + a 2 ' = 2. 5+ 1 2 ' 

/3m ' + 0i ' =2 (3S i Sm-l) 

Sr. ' +a.' -2. 5+£s' 

(fcfc'U L=2<Dt§^KJ4, 0,' + a 2 ' =2. 5 + 
f2 ' , fc5l/M4, J3.' + a 2 ' = 3+ £ 2 ' ) 

[0 10 9] 

[t20l 0.+a 2 + 0- 1 + a.-fA 2 = 0,' + a 2 ' 
+ 0-, 1 + a.' 

(r^T\ A 2 = 0. 8^1. 2T'W„ ) 
w^."C, ati^ /3 i % ai ' . 0 1 „ Tdi , Tdi , 

[011.01 Td. xi;t« • -?-?&^m&)xtzyt 

9. ii»-2£Jl±2£JlTO||»C-e*>5o T d! R^T„, ' 
fcO, #4L<l4^tt-?tlO. 5JW±1. 5«T"C*> 

[0111] , E 2 , XV £ 3 ' tt, V>-f H 

tii#-l£A±l£lT©ll»-C*>9, i>9»*L<fiV> 
Tiit-O. 5tt±0. 5£JIT"C*>5. rtibtt, 

2T^m-r^m^^mm (sm +01) Tictjv^ 

3[Cio^TJ4, L^U^n = 2LTWn= (2L + 
1) Tfc»J6:i-5 2o<0-r-^»C»LTH:, 
mL(Ofe^/^u^^^#ILTlS»^fi : 9o o£9, n = 
2,3,4,5,6. 7,8,9. l-x+L 
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^ft-Pft. , 1, 2, 2, 3, 

3, 4, 4, 5, 5, • • • i-TSo Mxtf, EFM^ 
Hffi*-Cll. n = 3, 4, 5, 6, 7, 8, 9, 10, 
llK^LT, SHWStm&Ee 1 , 2, 2, 3, 3, 

4, 4, 5, 5t-f5 0 EFM + ffi-5§-C*l4, :W:n = 

(1, 7) RLL-NRZllIt'll n = 2©m 

tn= 1 t-r^o 

[0 112] P—£fi]&T*n = 2 L.Rtf 2 L + 1 ©2ffi 
gt©^-*ft£fESH-3;fc©IC, HS8 (0,+a.) T, 10 

(0- +o.) TSr^r^no. 5T-fot|^ 
U-CfiSSrHSE-fS. -v-^ftfE&.cfe^TfiSft© 
14, -r-^fliiaiS©«[^-C**5-v-^JSI©fi«t 5*y 

14", T-^»o^!/i'Kfifc*:#4jKiSiJ<ev\ ±»©w 

X<0 i? y 9 IC f4*# < tt j£* t ft H r t Srfijffl L T v * 

5, 20 
[0 113] ^VW^^*fe3lJ:t3V>Tli, lEg^A-* 

i t 0i tfctt, ^-^fid't^tt i d* 

£ l-^n^nftiiltT-t 3E»'*A'*36£lEl!&0>Mi 

#±LV\, if, a,. 0,, a 

.' &I/0.' 14, 3&L±.ff)LK.MLX. LlCi^-f^ix 

3£4:i-5K>*S#*LV^ i9»*L<li, a,' 
= 0. 8a, ~1. 2 a, , JW0. ' = 0i +ii$0. 5 t 
"T5o £b|-#*L<l4, 0.*=0.+O. 5, a.= 30 
a,' , £.001 = 01* 4:1-5. -7-^Mffi©{iBl4l3: 

= a.' T©St*>-LtfS?H£gS\ T-^gnTWteSgl;: 
*tLT, -Jt©jR£B#|S]T„ <tLT*mi4, iiO-r- 

iS©v>5>*BU a.T^ai' T £ lil£P C t LT fc , 0 
iTASfc^SS (ISBLkO. 5T) VJ.±<D&£X'hh 
I4\ 0.' ©#0,' =0.+O. 5mmti-tltf, nlC 

[0 114] Ol^, ?&4SlC|8LTtt, a., 40 
0., a.' &tf0.' 11, 3W±©LtCl*j-LT, LI^J:^ 

0-, ' +#)0. 5, a.' =0. 8a.~l. 2 

a., S150.' =0. 8 0.-1. 2 0.ir-r5<> «t 0 
£L<I4, 0.-. ' =0r, +0. 5, a. = a.' , £.0 

0. = 0.' ir-TSo 

[0 115] L= 2©1§&|;:|4, 0.' =0i + O. 5~ 

1. 5, a.' =a. + 0~l, £o0.' =0. 80. ~ 
1. 2fi.tt50»i U^. L^L, t^ftl/WSI-n 
to.TMa.' T«fet,W)tv-^InT©M 50 
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n-fecomfflmz bixmwtz>~ turn* 

*&3£©{3:fii4, fk®MntfR*fr**.T (tKii 
t) w3rF0fir.B©*fc$>-i\ ^©sam-c©tas 

(tL<«0.' T) 'il«to-C»J»$tl5IEflklfiS© 
&oT, «.TM«.' T#nT 
-7-?©f£Sl;i*fbT, -^©«rfifJfc*lff*i-C*J*>, 0 
.' = 0.-?fe*ur, ^-^iSftfitelitf-ttlttlCfc* 
5. 

[0 116] Sia©^'^!!, 0-. , 0„, ' , 

<, ISiA/t^.' =0.{cioT©^BB^n, 0.' 

= 0. s-ftjifb-rniii5iss&©> ? -7^7!iq#f ) n5o ft 

<5fci6(^, Tji , ai, Hi' , 0i, 0i' , a., 

a.' . 0.. &150.* ©fit£±2 0%Sg©®ffl^T 

9m&-rzzkfrX'2z 0 ±.m<omwicto\^x. 

o. 5j fcsvMi r^iij tv^fElfei*, ;r©fi&©$[ 

[0 117] 3bft5'^*»£lHlK©ffift<fc©fc«> 
IC, LiJS3eJl±©#-e-<C|4, 2 S i Sm- 1 ft5 i I'M 

o$t), 
[0 1 18] 

[§2 1 ] a 2 = a s = • • • • =ari 
02' =«)' = • • • *=a«-i 

[0 119] ±O0iL<ll L^3£l±©»&Kli, L 
ICjcb-f, 2 ^ i Sm- 1 ft5 i tCftLT, a, t a,' 

- ? miLW.TkW v 9 K&l£-f iJ#li'>ft v ^ h . II <!r 

A/if©*^-, -©J: Pl', -#(' a, = a, ' =ac (2 
iilm-1) i^^-TSr t^pItgTfcSo 
[0 12 0] ft*J, o.Ma. ' t>, ZiX : £'h2 g i ^ 
m-ltiol45a,Stjtai' tP Cffit-tS©^<t t»» 
*UV\ L=l-rft*P^, -^-^ftnT^2TXI43T 

©»^-, m= 1 tt5roiWiU\ r©S^-, 

(a, + 0,) Tt a, t 0.©X^— f-f- it (t>L< 
14, ilJffl (a,' +0,' ) Tia,' t0,' ©x^-X 
-T— tt) t?rS@fifiLT, 9ffM©^-^ftt^s'^^afiK 
T-^5„ r©^, 0.XI40,' ^n&4t-^t> 
14, 0.XI40.' t-?:ix ; e'iXnS4©m-a-©0.XI4 
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[0121] z<DX $ ttftWEHf tfrxti* 0^T„ g 
tit-fZZtfrX'ZZ. *T, (i) ^«Tro^i<oS»1s 

ftlgfEfi^VuXa, T ($>5VM4a,' T) ££$U 
(2) &^T\ nT-r-^<D^ffii £3 (fc5l>!4 

mmmm^^a.T (<*.' d ££$1-5,, * 

LT, (3) L^3«±ro^lC#ffi-f5^W^SilE» 
aiT, 0,T (2^ igm-1) 14, n 
^fSiC (n = 2L) ©4liHa4, nTv-^OW' 
<b, 4Tti; tt! Tij5fct,Ti ! »)> ai + j3i-, J^S 

2TjI0$i&5 4 7(-£j&£-tf\ (4) n/J5iS1& (n = 
2L+1) Wl§-£-|;:(4, nT^-^Oi&S^b, 4. 5 
T^ICa,' T^fc*>T^>9. W&a,' +0.-. ' & 2 

[01 221 ±!EO0iJ-C-f4, f, ( fi' , ti' , 20 

o -efcv t> , />/i < 1 1 (fn^fiee 

|CnT-^-^©^*S^b, 4Tfc3V{44. 5TOV>"f 

tifr<r>m&&frsi*te^xm*ii£i£x\,*z. r©fc«>, '> 

Iff-? ^ 7 ^ Ltt^J Wciffl 2 TCi 

[ 0 1 2 3 ] 0 2 4 14. *»*»5H»I 2 T©«|^OS*^ 

S«£©, #l2^^^(OM#^^L.fcH-C'fo5„ 0 2 30 
4T-I4, Mffifceofcfcfc, Bflk^/w^KIBJfclSWH-aft 

o^*^7-p e ii, -tn-en^m© i l 

T}{bVT*5>3, J.ofc5 0 Pb<Pe<PwHTi^ 

x^ziK ztib<Dfc\*. n-^i \zfocxMftzmcx 

tfa.T, a.' TK*5tt 5fE®'*!7- P w. 14, ffiOai 
T ( i = 2~m- 1) iCfcttSfEfi^P-Pw, 
fcStefcKJtSilS 5. 40 

[0 12 41 02 4-ei4 J M4<9, ffifiUkWfcft 

ic, e , = f,' =£2* =£3' =otu fe^-r^tn 

T-r-^ ©mJiftNc*}- LT 2 T«lcftdfe48©E»/<^^ a 
,T, Mo.' T^fc*>T^3fcL, *fc. a.T, 
a.' TWiETO^nT-^-^cO^fflt-iSc-rSt LT 
jfVTV^o H2 4|d^l>T, 2 2 014^$ T ©£31 y" 

[0 1 2 51 HI 2 4 (a) \-iytlCt£h^~^S^miM^r 

(OnT^-^^mLtz^wm<D&mxh*) . 22175; 

ft£2LT, 2 2 2*5 (2L+1) T(D-?— 9 liftlfc-f 50 
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&#fE«c£*i-C^5riS s Li« 118*1-5 r tic, TO© 
2^ i Ssm- 1 iC^-fS, Jlffi 2 TSrSiL 31 #i"ix 
I4\ tt©«£fcra*Hft5ifc#-e#5. 
[01261024 ( b ) 14, n = 2L=10 
ftflffitb^X©)^ 02 4 (c) (4n = 2L 

+ 1 = 11 nm&<oftWtM'<^*v>®M-i:hZ>. El 2 

4 (b) T'14, ^l«2TOSjp^ n 5/^ 2 2 5(4ilfflT 
<75SP^ p-7^2 20 l~2t LT&tBWgix^ 0 X'hZm 
»T©If^D y ? 2 2 3«r#ffiL-C#P>ft3. T« + 
a, = 2ti)5i^, fc&ft^VU* a i T (l^iSm) 
roft*>T^9l4, Bl2T©l$^n-^ 2 2 5td|i^W 
Lt^5. W>5Bffl2T©^c>7^ 2 2 5{cP]JWL 

tt^2 2 7jss#e>ns. 

[0 1 2 71 024 (c) "CI4, Jlffl 2 T(OS^^ n y 
* 2 2 6t4J^fflT»Si*^D2/^ 2 2 0II*fU0. 5 
T<D{\Lte<D-fH$:ft-rZ>mMT<Dmm? ay? 2 2 4% 
#JI L T #«bix 5 „ ai ' T (2^i^ 

m) (Dft-fcTtf 9 14, J1W 2 T©S5H^ n y y" 2 2 6 K 
EHHLTV5. I*^D"^ 2 2 eiCHUJflLT, /Si-, 

2 8*q#fen5„ 

[0 1 2 81 rcD4^|C, «}«T©SB1 ©8^^ n-y^r 
1 (2 2 3) t. RVmMTXWil<Dmm?ay7\ZZi 
LtO. 5Tfc-|t-fHfc^»T(OB2roX«^D y ^ 2 

(2 2 4) iSr/H^-C, l i^SLtftb 

W)ll2TOSi|^D7^3 (2 2 5) UHSUWS-fr 
T, ai (l^i^m) Srfl^^-er, S*^oj'^2Sr 

ftfflLxn<btizffiM2Tommi'viy? 4 (226) 

lc|^Jffl$-li:T, ai' (2gigm-l) ^^^$*5 
rtlc4oT, 2LSO J 2 L+l iCJtlS Lfc^fiJISfil!^ 

[0 12 91 0 2 4TI4, -?-?B:2LTb (2L+ 1) 
T£:£, ZOT-tmmtT 2RXfT 4\Z&\,^X-$ct 

^^y\cm^x\>^<ox\ mm2T<Dmm?o y? 2 2 

5RXI2 2 6(Ommt (b) RTf (c) <D 2 ffl (J L^i 

^-^ScoflSffigl4, 2TJS«I^JWttLTV^t>ffi; 
tBlcMLTI4, lTO-ftidS^tpS. Sot, £P>K 

^r&21Cfc^T01 3 (a) , (b) , (c) , (d) 
iC^-fLfci 5f-4iit)(DM#^fo l 9 bhZ tSr#ltL 
1 14, ^fWSflk»^*ft 3 fcJo^T 

[0 13 01 -tbt, 01 3<DmM2T(D? a y? 4% 

mzmm^x. da) ©s^-i-i4, H»pia, P2 

a, P3a, P4a, P 5 a 0^n**tt(-l5]»J LT, IS 
^/</U^EPa^ai T, a 2 T, as T, a.T, as T(C>ft 
jS1-5y- h8¥G 1 a ££$U (lb)©»^lCI4, 
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MMPlb, P2b, P3b, P4b, P 5 b OtM 
tLlCl^fflLT. taS/^/l'^. a, T, OiT, a.T, a 
«T, as TI^)St2.y-[-iGlb^U (2 
a ) ©Jf-g-lCH, ilfflR la, R2a, R3a, R4 

a, R 5 a cD^ft^Hl;:!^ LT, ffi»/^^a, ' 

T, ai' T, as' T, ai' T, as' T (C>Fj'f£C"f~-5> ^ 

- h8¥g 2 a &£j#u ( 2 b ) combat, m%\Q 1 

b, Q 2 b , Q3b, Q4b, Q5b (DZtlZtl^mM 
LT< le®/^* a,' T, a 2 * T, aa ' T, a,' 

T, a s ' T(C#£-f£^- h$G2 b££$-f£„ 10 

[0131] rrx% r^fjcoiE^^^^^ffly- h 

PG1 a, Gib, G2a, G 2 b 14, Hi IC&^T, 
Gat el, 2, 4 £-g-J& Lfc |5]^-T*fc-& r 1 1 
^#IE^^fe2tom-a-irlS]1i-Cfc6„ 13, Gl 
aMG 1 b^^1-5lcfefc(9, Biroi^ic, ftgg 

z^VXa, T ££fi£-f£ G a t e 1 > ■PPi^/l';*!! a i T 
(2^ i gm-1) £j5tt5G a t e 2. fc4tf*&a 
0/N/U^a.TSr4j5)c1-5Ga t e 4 Sr&J* U 

fo-M>(4, G2aMG2bM)tt 
Ell <£>4 5feH^^^a,' T, 4"P B 1 20 
/^^.ffai' T (2SiSm-l) , fcitfft&Jltf) 
/^Xo.' TSrSiJ^lc^U rti£S-fifc-t3„ 
t.' , f2 ' , ^0T-/£t^-§-l4, 5felHfE^</U 
Xa.T, a,' TICftLTjlMBP 1 a , Qla, PI 

b, Q 1 hm^-ffofrX'lftfe<n&fTft : £ : $:M7LX&±Z 
-B\ SiIEi^««.T, a.' T(^*fLTraj«P5 
a, P5b, Q5a, Q5b <D\,^-f)XfrX'Wife<D*lf?%%. 

[0 13 2] *7 t P e B8JtEP«1 1 & 

mft'Xsf^h 2Til4ft<b1\ ^o, 2T±1TM© 

fc*|r(4 % llWGa t e 3 \Z^-f?>>f- Mf 

[0 13 3] -ftefrh. ntftmr-hZWi&n. nTv 

(ai+^i) T&sy- hG 3&3§££-tf\ n^irC 
hZWi&iat, nTv-^CHU«^S?Pt LT, 40 
PalTd, ' CQijii®^ £ (a:' +0,' ) T&-5^-hG 
4 Sr^^-tirSc ^U, G 3 & LI4G 4 cDVTitt 
^^-7-t-fe2>^li^^'7-P eOMIItU G3 
ftV> U4G 4 <O^T ft^^VT'fcS^-g-t^-'W TX 
/<V-P b WJtSrPMtU 1.0, G3tGla^ltl; 
j}-^-C'fc5»^(C|4, G 1 a ^-yERgic*ff6LTlE^< 
!7 — Pw<£>pt£f$#tU G 3 £ G 1 briSHRftC^vefe 
34§-£-|CI4, Gl b^">-EP 9 1(C>!tjSLTIE^/N"l7-Pw 
<£>ft£!#JtU G4tG2 a^p^|c^-vr-fo5S^lC 
14, G 2 a ^V|EP,fllC#j£LTlEM^!7-PwOft£P8. 50 
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WU G4 tG 2 b^p^|d^-^-C*fcS»-g-ICJ4, G2 

b * > ePpI ic*ffS t -cie»/ " y - p w <r>% & mki-t s„ 
am ^rtDmmu x. 14 4 v \ 

[0 1 3 4] JiLkSrSi&Sir, (1) ffiftF7y?i 

\m^n{m\m^h,tzi> u y $ ic*t£ tts 

ip#Ri]T™ (2) Sip^T,,™ 

irLTSI^ftfc, Sl2T©i¥^o^ 1 a £KS 
jp^D-y^ 1 afC*fLT0. 5T<Oftff LfcJl$2TO 
S^Dy?2ai ( tgg^n 1 a IC^fLT 1 T 

&fii.±®M2T<Dmm?a-y? i b tm&mtvy? 

la(C*fLTl. 5T9cftLtzmM2T(Dmm?ayt 

vy? 1 aRVl bW^-ftlfclzmMZltX, a, T, 
a s T (2£i£m-l) . a. TCD^EPfllCftJS Lit 
^ $ Y<D-®-G 1 aSU«G 1 b £3g££ 

(4) nT= (2L+1) T^5-7-^<Ofa^|C^ 
LT. SJP^ a 2 a S0 t 2 b CDV >-f ^^l-[5]ffl 
Xa,' T, tti ' T (2gigm-l) , a.' Tlzft 
^bJt^-Y 5 Vif<r)f- h<D-ffiG 2 a&VG 2btl 
ta^/W^EWai T?:^*-r5fc» 

[01 35] #y— hWG la, Gib, G2a, G2 
b(4TI50J:5«CL-ca^-r-5wtiiSx-t5c *f, « 

Mhh^\^WLmn<D\ l ^hfr*m§iLxti-h-?-?9: 

mm, '&&K\teh\mmmMtnj£X'%*> 0 -rtat> 
mfrTDmmgx'htui. nfrmmx-hzfi^mx-hz 

A^C-Cy-h{f-§-»Gl a t L<I4G2 b^S«? 

^I^TO^fgTfolXl^ n fimmX'hZfr^StX'h 
ZtAzfctXV- Ym^&G 1 bt>L<!4G2 a£itlR 

&-5Jl$2TOS3l^n -y^»0*I^^T% To 

[0136] u±.<ofrmmm'<^x%&%& 1 . 2 s.t>* 

(ai + 3<) TXI4 (hi + Jh ) T (fcfc*L2SiS 
m-1) 14 IT, 1. 5T, 2T, 2. 5TV>Tix^X- 

1-5^^, m-<Dmfc£&tezBmx'&mLtzm£t 
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[0 l 3 7] *38M©3teSE»*ftll, ¥f\z.&$k'#;mz* 

mm • m^mt u w&k-?-? *r#j*+a r t -ctt 

S«(0»iiT^ny^^»|TRt/ISavOfl|vT 
(0 13 8] 0J*.tf» l^-08E««t«£lt*rLT, vXT 10 

ifi—fecofflscommg. v -c^-^fiasfli^Aiw i 5E» 

< i: <b 2^±OLIC4o^-C, 2^ i ^m- 1 MJbit-5 
( ai +jJi) T, Alt («,' + /3.' ) T(DJD»i£r$*jg 
icife-f-S^tftt,, $t>t«- i icjait^Pwi , P 
bi, RVP e t>*fc£KKJ:&-riil3:— lo 

(M¥9-7 1 7 6fM) o ^rofeH. J£t«£ 

[0139] £fc, P-<0|E»DlE(t:^»U-C» vXW 20 

i:fc2a±roHC*5V>T, 2;§ i SmlCjottS 
+ oi) T(DJi».&tf (0.-. ' +Oi' ) T©JI»!£$ 
i$(CJ;t>-f-^{^*>. 3P>K# i lc*5«t5Pwi, P 
bi, SVPe fciftigic: J: b-f e*i£ 
liifaiStfm' (1tPI¥9-7l 

[0 1 4 0] ±fB2oCD0iJl£jotvC, Pwi, Pbi.S. 30 
UP e ^Higgle i P>-f«»J-^-Cfc-5tli. ft/httP 

»iL<ttl0%£lrtT?*>5. 3e>fc#*l,<l4jgfltt 

0HtCj8V»-C\ (a. + /Ji) TlCjoltSa, £ 

$'>£tf/3i «r«Mw£-e:fc0, (a. + jJi- ) TfCjotf 
5a.«r»'>£-B:-C|Ji-i ^-fSC^ #lc 

-<T«LIC»L-C, T*0. 5<|3i, 0i' S2. 5, £ 

[0 14 1] ±iE2o<£>WcJo^TI4. "f^T 
©I^Sl-JS^Ta. Tt a. ' T (2 ^ i ^m- 1) fc 

tii, =&^iiic*5^r± o. i t (Dmwu&nmz 
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£fT?<9##*U\, ZtDmS. 0., 0.' 

[0 14 2] ft J3. EliOSoro/^M^^ifel, 2 
RU^lCjo^T, ffifikPrtlDVDOlfflfjfi (&&3. 5 
m/s, 3£*^a 5 '^ja»!TI43 8. 2+;®) &>±.\Z 

- (tj. +t, 2 ) ^\ W&&>^**WMirZ><F> 

[0 14 3] LTI4 
tlT^Wbft^o *1\ EflU$OHtiift#l'0in/s 

U iU^SltE®^ 9»^-Cfo5 0 **J. ft 

6, ftffi-7-^ft^ffit^t«Slp^Ds/^SfflTSrS 

[0144] lE&3£©8ifijJS 5 0 0nm*iJ:I 

<, |Bfik3tSr**^-y:5fc*«)^vXcOgBPic^0. 6 

-^fi?r0. 3 ^ m*rit^< iSSgglCiESkSrff 9 

T. 8-1 6 3E«**tL<H: (1- 7) -RLL-N 

^tzW&i>t%tx-hZ>. 

[0 14 5] $t>|C*fc, v-^S^iS^*5EFM^ 
W**-C«>9, E»l*Oi»*SS:CD©KI|Si»aaEl. 
2m/s~l. 4m/s Wl 0fS3iW±t#^ti«jgt 

gSrDVD©S^3i)$3. 4 9 m/ s CD 2f&ji^±W 
&XhZ>, 

[0146] m^. -^-^A'Ximt^ro.&'itico^TH 

tm^XWR-ti. 0 5 14, CD-RW4(4C*i:i-5 
(T-T^^-y) ©«*H-C*>5. EFM'2I^T'I43T 

5 5^, T-f/>'^-vic:i4 3T^f> 1 1 to-T-<tcd# 

5« /iJo s EFM+^H-CWU rixfC^fjiCl 4T0O-7- 

[0147] T-r^^-^OiiS I u, SrSStspldlftili 
Lfctro^RW^WiJgfitR^ T-fc9. r>f>--?^-v 
coMfi (HK± i i T7-^® l„ £: I ^ X'M 



(21) 
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ftffl20 0 1 -3 3 1 9 3 6 
40 



mu = I n / I iop X 1 0 0 (%) 
m„ 144 0%tl±8 0%^Ttt5©^J L\>^K # ^tk (SNtfc) 

ig*SI4*t<<MS?;4Sfi- it^iK ^frrStffl^-S* [0 14 9] 

^<DT^7 B coyW^filS(-fiaT'PLTL4 jtHbm,, ± [0 15 0] 

ISI4 8 0%ft£T'fc£ o /h^-ft'Stft^Jt^ [«2 3] 

As ym= (!•■•« /In -1/2) (%) 



(1) 



THI44 0%gg 



(2) 



T-£a £ ft 5 T h y-fiSA s yml4, XZ ZtdV 10 

[oi5i] &t>\zm$Lit^(o&^-?Rxf^-?m 

1 0%£AT-Cfc«K ^o-7-^SSl>*^-^ffli!i ; li^n 
TXV (TI4r-^<OS*^D ■ytffiM, n(43~ll 

KLl\ ii^OrfT|gcOCD-ROM h'y 

2f, EFM+^BIir^;SrfflV^clE®^rig*DVDii^f 
14, I,, Sri 4T-*-?<Otmin titbit (1) 20 
5fcXtf (2) 5fc£;fe»1-5. >Sy9tt. T^n*/ 

i/vwmmnytmmoT- 3%eir, #ic9 

[0 15 2] ±fE3fcf5®#te£^5Pt-#*L 

Vtmbl,Xt\F&mi—!?$:*-'<-y'( h-rzm&z. 

[0153] ip-efe, @£fc*'££fttt£&lM&£0$ 
#ffi7)> c 5 -y ynmmmunmit. lv \ :oi 

5fts LTI4, SbTeMM 

s b 6fl2»Sfc-frl- 5 tro^* 

lf-bn-5 0 #lc#£L<l4, Sb,. Te« #fiJS^^Ui!t«' 
£#fcLTii*J©Sb«:£*MfcGe&^^ 40 
5o r »tSb/Tetfctt4£il±ti-5©^» 
£L<, *fcGeft(4l 0B-T-%£iTti-5©* J »*b 
V\ ft##JfcfEfiUl& LTI4, M, Ge, (Sb, Te 
w ),-„ -g-& (fcfc*U OgzlgO. 1, 0<y^ 
0. 3, 0. 8 ^ x 0 MI4, In, Ga, Si. Sn, 
P b , Pd, Pt, Zn, Au, A g , Zr, Hf, 
V, Nb, Ta> Cr, Co, Mo, Mn, Bi, O, 
N, Sfrt>mt£tlZ'Ptl:< bb-m) ffl^Sr^r-t-5IB» 

[0 15 4] ±IEffij&(4, *^l4m)jiti04 9tC, Sb 50 



7» Te. *BB^.I-ii*J«>S b£~£tr 2 7C-g-^, 

^TLfctO-CfeS. S&^I4, TeiiSOjfiftOiBWtH:, 
G e is Shu #tf B ^ifiifa^l-T e t> L < ttMjc*S:aS 

[0 1 5 5] ±!E»fKlC*5V^T, G el4i®»S blCtS 

tic, feSftofiMtft^/i'^-SriftftaSbSiSfcai: 
%z.bh?>e IP*>, S b T e Lfc± 
ISO J; 5 4GeSbTe "f -53-&ESUil4, 

Ge©#ffi|J:J:OIS»©E^S:»ML.fc**. Sb/T 
e Jit*** r t Ti£ B B B l&gil&£-ii&5 ' t 
5. -82:1-, fe B B B &£j5)tf4, glofcj^ 9 

S. ±iEGeSbTe*±fifc#i1^5-&&flE»Jifcl\ St 

14, «f^ailSHfiSE»taiLTV5. ±BB&J*fc*5ItS7c 
*Mi:LTI4I n-^-Ga, ftfc I n # f Jy9tiML> 

ft^kjK*OSaSS©ffl*tt, A'. A\ Gee (Sb 
, Te,i ) i-rt, ^ (fcfc'b, O^a^O. 1, 
0<b^0. 1, 0. 02<c^0. 3, 0. 8^d„ 
A' (4Zn, Pd, Pt, V, Nb, Ta, Cr, C 
o, Si, Sn, Pb, Bi, N, O, S fl^SlfftS 

A' 141 nSl>'/IliGa) "Cfo5„ 
[0 15 6] itl^CMlittOGeTe-Sbi T 

»4LV\ ±E<DSb/Telt/J58 0/2 0J;t) 

i^V>S b T e*ffl/Sl4, ^iCCD^igroi 2fgjg (^1 
4m/s) ti.±^DVDi^jicD4f^iI (ft 1 4 m/ s ) 

[oi 57] -#t\ r©*i^i4, *&m\ct$^x?m 
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SlOm/sHl) . JB*'*!7-P e^.W^ftSBtPfl 
fcix5^pra^ffi*!)TS<*5„ ±lEifi»&K*5^TJ4, * 10 

B B B - * mmm&fr oiBSricfi ^ffiii * * 5 fc * k 

14, S bro^ftSrif^-Brtfiv^s, -?:©-*-?, Sb 
£Wft©lfJ[H4, ffiW£ftfcffl«©ff«Bi$©*£iliJ&g 

b &#fc#fiR^-*©JBfifcasB* 

mm®m*b<DW&M,itt>l%MLX 5©T-fc5,, 20 
[01 5 8] r©J:5f-, ±fE*l^l-*5V^Ti4. i§i«j,i§ 

l^tlttfcG e T e-Sb ! Te J S(H27C^MM 
T'(4, *B#ft«i:^;WJ^*t<#^i%;ib*1,3. Ge 
T e - S b. T e 1 «2S^MMtt5V^lt 1 #if B 30 

S-T-^ ©iB^tt^MIK^-? rto»**«)4dU J «f *> 

±J$tttt£j£JlJ: 9 tfiV^iait-effiA/ir/iS. lot, 
±|SG eTe-Sb.Te, 2 7C^^ijafifelC*JV^T 

(4, #«©efi«Sr^-f-5rt-e, ^f B ^fi^JtU5W 

[ 0 1 5 9 1 ±E© J; pi, S b T e *Sa^«-i§*JW 40 
Sb5:^tt5«, blCG e $r^fr-f5iBU&© 

toicm— tefr<~>ti:z>i&SiV<mx'tbz<D&&$. u\, ±ie 

*g B B B «fII4, ^y^«S«c:J;5l!IBRi]»Hc#e>n5*S 

otV>tfeiV^. ^©3£ B B B ffia>fb45i§3\ 

£-14, *SfiffiHtPIC-J?E[Siffi©*dWi5#iBBlJB-CS> 50 
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10 16 0] r(D«t9*mtWlJ:*-ftd»e>*5IE»l 

T*t5„ r*U4, Sb>Te, Sb 2 Tei^fftlbiX 
-5, ^ B B B tgii5rWi- 5^alffi^S b -Clifc 
5 <#Me 4***8, AgSbTe.l 

«KKi-*«i©fcSffi#«&i-5»£\ f&^g-g-©* 

ftfc0» #3Wj./^X#3g:£Lfc?>1-6fc#xbft5 
[0161] £OT®&5f8«>fl$tttt, |E^©#J»Hfc 
£T!E©4 o lcx*-T5©*s»4 LV\ flEgfittiifi?:* 

Hlg© as-deposite d:tftfi"C*t4, il^^IiK 

xhztcvy, ®®itzixz'££kit£itx5£mmm£mm 

(4, igAfcfiS (iifitl 5 0~3 0 0°C) ei± 

fcft ©«fW W* J i> fc * «fe©feS«39SffiJ* ^ ix 
[0 16 2] ^HlU»iftlC*JVHTI4, 

ftft**"CbJ:ir\ ^©P. ^^©iiJt^g-f^st 

ff B ffi^fM$ix6rt^fes©-c\ foses^iPiiS^ 
[0163] m*.t£. m&u±.£.&m-&#mt±* 

2^ sUT, ff*t<ttl /i s^Ttt^r^WSL 
k\ ^StW»{bt-l4, u-if?t^ffl^5©^»t 

oyu— ?K*m^xWM\L*no (urziD^mit^m 

\>\ z<nm-&. *tt©fi£l4, mfti 0~1 0 0 0 

Xh*). Mtt©fi^l4. iiSO. 1 ~ 1 0 m m-Cfc^o 

4*5, rrt^5 tr-A©g#SO!M$ft©ft$»4, e- 
Art©^i^/w=jf : -^^$:a'j^bfcm^©^fiS*i^ 

b««$*X5„ ^SiiS(4, M3~10m/sgtf 
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ftg>JiK:<v\ ftic, fisirtifflliliigtf? 5 o~8 o%ro 

[0 16 4] U— LTI1, ^igftu-lf, 
Ml0 0mW^f)2WiST*J,5„ /^^-YU—Xl; 

R^^@te$-ti:TMtt*|6]{**«-r5t t fcfc, lJS 

Si o~2 0%) \c&*-tz>WMikW;mo*ti3-i:Em 

T\ ii^S*(S]©#lt)l:l4, Mt-Al«i©l/2 
[0 16 5] &H£D#Nb<?>&. 2*ou-ft*-Ai« 

«MbS:tT5wi:t>-et5. rrT\ #*©f-A|8]oE 

A/HfbUT*»b, 2#B©lf-A-eSi|£i&{tS;h.5. it 
iBff»ftfl:SrtfofcA>if5A»Mt, *PR©iea 1 ^ mSK 30 

s£R 2 j&sjfcRttfclfU^ if 5 /i^JBrT?^ 5. 
RlcD8iJ5£l4, *ftR-r-^iSWttWl-Eft*4x5J:5 

k asi4 5a»e>i o oiaisgo^-- /<— 7-r h&icff 

[0 16 6] ±EP*«ffi«, ^TLtlE»ffl**U- 

■^-^mm<omm^^m±^m{c^oxmmu£< 40 

fiUfl«E*©»£\ R 1 tR2©Htt/hSv»*as»*L 

v\ **«jichc, r 1 tR2 tx-femztizTmm&i 
0 (%) jar, mat 5 (%) wTt^-sjcpid-rsro 

[0 16 7] 
[$C24] 

2 I R 1 - R 2 I / (R 1 + R 2 ) X 1 0 0 (%) 

«itf, R i * l 7 %S3©fBSfcJ£ft-?l4, fitiaR 2 50 
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^1 6-1 8%<Dtiffl\Ct}lMi£l<\ 

[0168] frfrz®M\mm*Mffcrz>Tz.*>\a*, m 

B B B tai4, s b/Teit&4. 5e««t9*tfc*£l;: 
14, «faA**fc*5 J H-<, 4. 5 4 9/h£^#-£-l4 
9&& £A £ * 9 ^\ MLtSb/Te Jtfc'lt 

«t*ii, as, s«±k, ts^sji , ffi^ksaEft 
ji, ±as»»s, sits f-c-b, ^*3*s«L 

ftfitittLT, KftBoKffSrl 0~30nmtU ± 
»fi8@«)Rllil5-5 0nmtU KftS© 
KJf £3 0~3 0 0 nmt LV\, ft**, 

14, ^-C©IE&^-^W^ra&«]S:$lCOV^-Cn/ml4 
l. 5W±t-t-5r £##£Lt/\ n/mf4l. 
8£l±-e*>5iJ:9ff*U». n/m©±Pgl4, a$4 
»*L<l43Sffit-T5i4 5 , !E»/<!7-Pw*v< 

[0 16 9] fc*>, 7-Y h7>*S©8E#K#3B9!©3te 
IS^ffiS:JlV^5»-&l4, Pe = Pb = Pr (Pr»4f? 
±3t^!7-) t-rni4.tl\ Pe>PrtLTM» 
trf+^i-SwifCti. #3PJ?<OfaSWfi£l4, 

[0 17 0] SWSI4, Sc«l*ffiiiL» i^if]3SS^iato 
©l«#ISt*5. A^ICI4, *^BJ|c*3V^TI4, 

W5©T\ ^foSWS©/*lft?i)*l4mfeffi«}Sfet*lc 
Kitm-TZt^Z-btiZo ZZX\ *^B^Icfcv>T{4, 
ffiSH&tnflsO. 5 Q/DglT, 1*1-0. 4 Q/D^T© 

TI4, 2 0 n Q • m£LL 1 0 0 n Q • mtlTSS^ffS 



(24) 

45 

[0171] mmmitLxtt, t^^a, 

KMS!CftfflT'#57/l^-'7iv£&t LXtt. A 1 IC 
Ta, TU Co, Cr, Si. S c, Hf, P d, P 
t, Mg, Zr, Mo&tfMn^feftSl^feiStfftfc 

>pta< t h~m<nmmm*^-rz>A i &&ftmib 

l®-7-%WTT*fc5„ ttt^^tt^i:, Wtn-y 

^/F+^ic<cS<il^('fc'5 0 io 
[0 1 7 2] 5Wl^ffifflT*^5«^t LTI1, Ag 
(C1T i , V. Ta, Nb, W, Co, Cr, Si, G 
e , S n, Sc, Hf, Pd, Rh, Au, Pt, M 
g, Zr, Mo&tfMn7)^&5»7)>biIimfc'>&< 

^PTE^tLTIi, S^^tt5ri^»5^,-CT i, M 
g, Pd&y?Cu^e 5 ^6i¥^c ) )Simfc'>^< tt- 

&0. 2H^%«±3M^%JJTF-C-$>2>„ ^Wftri^ft 

f«Atti4^+^i-^5M(6](cfct), #-rr 20 

[01 73] A 1 -^^O^PTC^O^Wft^A 

g ■&&^<D&5cm<V$GmUZ ffitm L-T, (WSffiJn 

gliixio" Pa«Ttt5:H«SU\ *fc, 

$>«±, #iri 0 nm/#a-ht-f 5CDriW4 U\ * 30 
?hOB^'<S'?^ (#J;ttfAr, Ne, StfX 
[0 17 4] K»S©»S»a*«:ifiS»5fci{>t»i, RW 

S©ff£f4, M5nmH±10 0nmaTSI, »4 
L<li5nm«l5 0nmElK'fo5„ I^Bol^^-ff 

mb3ktmA\L-t z> m% ic *> ^ „ 

[0 17 5] <ci3 % RltSfc^Jlfk-fSciti, J?rS© 
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[0 1 7 6] 

mmmi 

1. 2ram)|fh75'*>/Jfl©i (h75'^f?f 
1. 6nm, J&HiKlO. 5 3^m, i|S^3 7nm) 
WLfc^W-^'f h««±l- (ZnS) so (S 

1 O: ) » {£HJI£7 0 nm, G e s Sb n Te» 1E» 
J§£l7nm, (ZnS). (SiO, ) u fiiM4 
Onm, Al».s Taos 2 2 0 n m, ^tli'tl 

-x * k «£ 9 Lfc„ ©±k 

[0 17 7] rwr-r U— if-iJtfi 8 1 0 n 
m, t-Agi|5 108jimXl. 5/z mCD^/U^ U- 
ifT'4 2 OmW©^!7-t?UJW^^{k5rfft\ £ 

if— Kft7 8 0 nm, t° y y T 5'/©lPiNA^ 

0. 5 5 WfMeg-C-, -tf-#«rj&»i*T, 
101*09. 5mWODC*-C^!fafk$-a:, 

[0 17 8] ^©i, ^Ox^^^lc^UT, u— «f— 
K7 8 0nm > My y 7 y 7<DM P$CN A 0 . 55© 
ffr<H£BI-T, 8il2m/s (CDOl 0 «il) , £ 
a y?m&L&.4 3. 1MHz, SJH^ns/^iiSaT 

2 3. 1 -T-y^cO^T-fllrtlCEFM^Py^yA^^ 
-^K>^--/<-7'f hSrfi^fc. E FM^si*S;-r*l4 3 

5. 

[0179] rnfc^-^Sr, «ra©^t(^5:«3 

(n = 3, 4, 5, 6, 7, 8, 9, 10, lll-^L 
Tm=l, 2, 2, 3, 3, 4, 5, 5, S<T)X.o\'^ 
) ^^/^^tl^it^ffl^T, ia»/-?7-Pw 
= 1 8mW, ?g*/^7-P e = 9 mW, /<4TX/<9 — 
Pb=ff4^l7-Pr=0. 8mWtLTt-/<-7^f 

[0 18 0]H^I42. 4m/s (CD«2fgii) T'ff 
V\ S^f-^14 2 kH zOBSStiiifi^^^^— SriiL 

[0 1 8 1 ] Mb Lt, 1 1 T-r— ^ <2flM£Jfcjn? 

1 . 27^;d^) $r 5 LT , #IS»^^"li, 
^-7/</u^*g?:ft*fc*a'$r^-re 13 6 (a) izm-f'< 
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ifft£2. 4m/s iCfertSff^-^^FWfiOo. <S# 
tt£0 7 d^,, a, =1. 0T\ 2 

2 7-r^?n£J>-efc5o 

[0 18 21 H^Jd, 0 6 (b) iC7f,-t;</UXftmtt 
Srffll«\ 0. (m=5) <£#14£jfl5t Lit, CD^iiW 
2{^ig(cmi-5^ii2. 4m/s(Ct5lt^l?^-^ 
R^ft©/?. <fc#tt£0 8 IC^-T., 0. = 0 S =1. 0 

tm&£&-?-?#fffl&<v-?-t KMtxm\ ftmm io 

7t, H9(C^"t/N/^^Si|*^^£Lfc„ /f*5, 8T 
~1 1 T-r—iHO&T— y\ZO\,^X\*— #to. =1. 

0, 0. = 1. 0 i Lfc 0 

[0 1 8 3 J ftSfciL ®9lc^-r/^*#S4;£i<:£ffl 
fc„ -<DB#©, S-nT-^-^A^f-^lC^LT, W£ 

^Sco-ftili, 3T~l 1 T<o«--r-^Sr]E?6lcE&JL 20 

ttO^y? ttlifi < , 2 (&5SS^{C*J It 5 C DM%<D 
i?y?±.mmi 7. 5^y#Sr+^T0!J, SfcfIS 
tO. 6J£Lki:4?>4i'#* tV>|E^ft^-?r#5r £jjs 
T-#fc 0 4*5, 0*, -7-^Stfc5<oi±^-^^K 

5. 

10 18 4] Jfcfc:. 0 9«c^i-/sVu^^fiJ^S:Srffll^ 

7^^Am-^©^|c»i, y=~ hos^tfcSI© 30 
AWG5 2 04rfflV^, -r-^ftftlC^/U^ 

^-frTtSfSw-r-^fti:, 2 ffifj$?f £"C 1 7 . 5ns 

b*xfc„ 

[0 1 8 5 J 4*5, y>yj»s<?-^Z&mLit®^ 
*^W4*a«^-^i:LT^fi£$HTV>5rt$r 

Hlfefll 2 40 

1. 2mmmX'\-yy*>ym<Dffi. IhJyfVyf- 
1. 6 /x nu J$*B#J 0 . 5 3 /xm, ^^^3 7 n m) 
«Lf:#»-#^ hSS±lC (Z n S) . (S 
i Oa ) » 0 nm, Ge> Sb™ T e,. 
l£l 7 nm, (ZnS) « (S i 0 2 ) it ftli?; 4 
Onm, A 1 ass Ta..s M&22 0nm < Ztl^tl 

[0 18 6] ;»f^X?^ l/-f-K8 10n 50 
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m, f-A|Jfjl0 8/imXl. 5 ju m«)/^i' -f V— 

L"-f-Sft7 8 0n m> bTy^ry^OPBPStNAas 
0. 5 5 ©WffiSKT*, if- tffciWfC, filt^tS- 
101*09. 5mVt<DDCjf?#g,ik£i£ x W 

[0 18 7] ^oi, rcQ-r-r^l-ttLT, »/— 
$M:7 8 0 nm, f-y ^ T -y 7 P »H PifcN A 0 . 55© 
fftt^SICT, ill9. 2m/s (CDW16® 
jg) , |*?DyiriSft6 9. 1MHz, T=14. 

5-t;®<D&ftX'm6 (c) l^r^^^fH^Ctrffi 
^TfltrtKBftfflWSS 1 1 T<D#&K-?-9t:timi, 
fc. ES/<7-Pw=l 8mW, iK^7-Pe = 9m 
W, ^7^?-Pb=St^7-Pr=0. 8mW 
t LXX-^-yJ ME&fcfTofc. 
[0 18 8]ff£li2. 4m/s ( C D © 2 ffifii) T'fT 
V\ W£fi-§-l42 kH z<DMm&j&i&7-(/l'?— SriiL 

ft**Nge>>t)&«:MftJ: UDC^7-f^Lti 
^tofc 0 v-^v?^IJ13. i-r/f}\ 

3. 2^-y#T'$>9, CDSftOi 

PStti7. 5^-ye>-Sr+5>(c:TlHlofc„ 
[0189] Hifitfijl ilSlttll-LTEFM^igy 

8 Onm, fy^Ty/WPiniNAO. 5 5 <OWW$i 
$iSl 9. 2m/s (CDOl 6fgig) , S# 
if o s/^/i^SS:6 9. 1MHz, T=14. 5-TVfclW 
ittfll llC^-T, mffCD-RWtDn-k^fil*^; 

(m=n-k, .k= 1„ n/mOft/MII41. 1) 
VTBftWlftg;* 1 1 TO^B B af^-^ t 1 1 T(0^.-<- 

[0 19 0] Ei'<!7-Pw= 1 8mW, ?H^7-P 
e = 9mW > /<-CT^/<!7— P b =S^^^f7 — P r = 

0. 8mWt LTt-/<-7^ ME®£-fTofc„ L^t 
<C*fe, Hii2. 4m / /sT'ft#SrS4i-5i:, ff^ft 

ftflSLTV^fc. 5?y^ttl7. 5 -f- *.Si 
3£^ffi4 U'^T-feoTt. ffi^S^Srttiffl-rSfcfefc, 
n-l^#l*5t©*4«-Eii/N/u^i|iISrJ;9i^< Lfc 
^, BSfiltu— f-3tC0^1l^iiv^O7i>-r, E»^"!7— P 

v/<Dm**htzb-rtzvx\ mmm^'^mn±<M.h 

n4* j ofc„ 

^ife^J 3 

1. 2mmlf:-C- h7y? fyf 1 - 6 5 if a V v ffiffitf) 
0. 53(1111, »I$fi3 7nm©l-7 7^y^O« 
SrJgfi!tL.fc#y*-JJ?^-H»fBSS±C (ZnS) .„ 

(SiO,) M M$M$:7 Onm, GevSb™ Te,s|5 
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Il^l7nm, (ZnS). (S i O,) » 
45nm, Al». s Ta„ 5 £ 2 2 0 n m 

(fcmm.tn.mm 1 o o n q • m , mmm.tn.rn o . 4 5 q 

fc. tth5jy*V^ffl«>*rt*tlWi*ft2 2. 0 5 k 
H z©tftj£«l£*]LT± 1 kH zX'ffl&m (FM) $M 

fit! (peak-to — peak) 30 n 
mmf&ttZ&tiXter). l^SAT I P(C4 9 > ft 

{01911 llte#llXV2<!;[isU$lc: N #r w ^ & u 
— IF— feft#J 810nm, f— AOStt^ 1 0 8 u m X 

^55 4?lc8agLT > «tf£3~6m/s-CiftfEU 4 
0 0~6 0 0mW©'<!7-£B8ltLTl<Dffl{fc£fro;fc„ 
^ bt-. 7 80nm> f -7 ? T y 7V>P! P$CN A= 0 . 

5 5 f— xzfrvxmtmmuzuei-r 

o9. 5mW(ODC)tT-^if B {b$-a:, ^ft^Wy 

[0 1 9 2] !E^S4.I¥«ICI1, /^f^DDUl 20 
000 (Sft7 8 0nm, NA=0. 55) £JfjV\ flf 

f\ S^li2fgfjg{CTfirofc„ :Oi§OCD7*-7 
^ hi LTO^y^©fF^fai41 7. ffr-Cfc-B. 

Ti' hD^^^i|!!AWG5 2 0£rffll>fc„ 
[0 19 3] CD^iiOl 6{gii (19. 2m/ 

s) t?«flk%ffofc. r^RSlp^oy^fflJMTttl 

4. 5-r/®X'hZ>, 
(1) ii\ gll 4l^-r^J|Effi!:^VPXSriH/Mt>^ 30 

^^ftOtlftttSrftWtfc. Eft'^-Pw, 14- 

WtU ^-^FflCD)f*/^7-P e 141 OmWi Lfc„ 
[0 19 4] 4f s gll 4 (a) <r>£.*>\^ a, =lf 

J:9JSvM§£iai\ 0 3 (d) tc^-rip^^-^mf* 

f*T©**wB*«3 ^^om^mx-m Litm ( x 

10 0%) *XfllKi:5£«U *BlflEO*7^A'^KBI 
<&#t4£0i5 (a) (c^Ufc 0 ;*-:7^/w;*EFpS]/!i 5 $a^ 

;* # 1 T £iffi x. fc t w •?> -e 4 b *? < 3EW«*sfflfP t 

[oi 95] j^ic, Ei4 ( b ) ic^-T4 5 ftftmzm 

s</i>xx\ ^-y^^^mm^i . 5 Tt* — fek UT V ^ 
WaoSft^/^EIBItRflFttSrftWUfc. Hi 4 (b) 50 
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KioVT, a, 14a c (-Jfcffi) t LT-^tClgft 
fc 0 015 (b) ICSIS©oc«K#«*tfc t ac 
= 1-1. 5S«-Clitffi&fPUT3E«!t^b*l-CV^ 

[0196] (2) -tr-e, fiH/^^Btto 

■ =1, 0. =1. 5f@SLt, Itl© 
JSSI*>*J»fcJ:!K ^-*ftXV^-* 

fc. 01 6|C*JV^T^mmi-0. STOKft^A^KW] 
•SrHBilJULfcOtt, -r-^ft^IESilcl 1 Ttdifi-^tf 
Ztz.V>X'hZ> 0 v-^ftv-^^H 
iCl lTfcfttK 6#fc5?y*;4S&e>;tt6*fl : «:flSL 

7cl;:fc3ttig«41 1 TT-9k 1 1 T-7-^FpIco^ 
9ML'<?--yX\ 1 1 T-^-^wWSSlC^LT, ft 

S£LTV5©-e, v^s/^WfF^ffiWilBttl 7. 5 + 
yfMn s) llTI4jftl. 277^^o# 

(/» s) ictaa-T?),, 017,1 8 XVI 9IC(4. Itl 

btDm^Mx-mzztix^^* 

[0197] 016 ( a ) ©4 5 ^^WIS^^/WX 

^X. ifeffiroEft^^o. ftj&ftttSrlH^fc,, 0i 7 
(a) XV (b) te^ft^^-^ftt^-^A^a 

5„ 01 7 (b) 49, *1\ 7. 5 + /?> 

JWTfCXtSa. tLTO. 8-1. 8^IST'fc5^ 

[01981017 (b) T*(4^-^fti:-^-^F4fi:l± 

^fSroi l T^s^ibn-cv^jrv^x. *lca, = l t L 
T, 016 (b) fc^-T4 5*^fi]iafik/^V'^SrfflV^ 
T, 5feS*7/^^/J, Tgft#ttSr^f*Lfc„ 018 
(a) XV (b) l4^tim^-^fit-7-^PflftC0|J 

5„ j3. =1. 3T% lil^aw^-^ftXV-7-^^ 
13. =1-1. 7©fflfM/i^^i) ! 
#e»tlti»5;iW5. rrT-14. ^, =1. 5^ 

[01991 $ 016 ( c ) lC7j%-t-4 5 Ji^WJlS 

^^^Srffl^T, «, =1XV0, =1. 5iLT > 

(a) XV (b) \±*ti?ti-?-{r&k-*-9W&<r>fi 

S„ /Jm =0. 7ifi^T-Blfa©-7-^fti:^-^fflft^ 
0m =0-1. 8 coj£v^tEiaT-S»^v? y^iJS 

[0 2 0 01 gJUti 9 o, =1, /?. =1. 5, /?m = 
0. 8i-f*U4\ MOHTv-^ftt/lMD^-^ 

(3) ±|E (1) XV (2) jt\^ a; =1 

±0. 5, 0* =1+0. 5©«I^ HUte (^f"IIESk 
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fc^/u;*#fij#ft£ 3 T~ 1 lT-7-^35^ft5EF 
[0 2 0 11 niSft*. 0*9^-^ft^n 

Pbi SrRgW-f^f Kra*7/</i/^Eraj5i £ 
[0 2 0 2] 

[&2 5] a, + 0, =2 10 

a. +0i =2 (2gi Sm-1) 
a- + 0„ = 1 . 6 

T= (2L+1) T(D^-*«SB»0)»£H\ m=Lf@ 
[0 2 0 3] 

[ft26] a. ' +0, ' =2. 5 
«i ' + 0, ' =2 (2g i ^m- 1) 
a. ' +0. ' =2. 1 

tLTl>£ 0 o£9, 2LTv-^ (2L+1) 20 

[0 2 0 4] 02 Otll a, TcOn T^— ^BWB^J* 
1-5gjgT„ = 0tLT^5 o *fc, 41714. n 

l^ibT, ^BB^^^Wfi, a. =0. 8, 0i = 
1. 2 (2^i^m-l) T*-^i:Lfc e nrt* 
ffi»C0m^i-H> a, =0. 8. 0, =1. 2, a- = 

0. 7, 0. =0. #ftO»^|Ctta. ' - 

1 . 0, 0! ' = 1 . 5, a„ ' = 1 . 0. 0o ' = 

1. lilt 3Tc0^cD^MlJ#jT\ a, =1. 30 

2, 0, =1. 5^J: 0 if 3T-r-^SSr»y5: e 4 
is, IH2 0T[4, Efik^^KWi:. *7^>i/^KW 

T*J4&1\ 

[0 2 0 5] Eg/^^-Pwi N /^T^/^-Pbi 
(3 i l-i; t)T-/?T\ Pw=2 0mW, Pb = 0. 8 m 
WirLfc, S4/^-Pettl0mWi:Lfc o 90^"- 

hft («J0IE«SrO0i:*4i-) £nT-r 40 

112 1 (a) |C, -r-^X^-^Pfl^v?3/^SrBl2 1 
(b) M^Lfco ^-^ftS^-^MSttiatJiEfflttC 

0|BS^Jt-<2'-3^y#SftSfk"f5A s , 17. 5 + 

^5, $b^2 + y#SSv ? ^^^*#$ttfco 

[0 2 0 6] (4) !3«<0jKfclCiR£v ^n>;^ 50 
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t\ CD1 0WMX<D*—'<-y4 h£t*^fc 0 "Tftfr 
:olMI^^H«Tii2 3. lt/fK* 
fc£ D n^4{CjoV^TIi, at T (l^i^m) 

ax =0. 5, 0i =1. 5 (2^i^m-l) X'—Jf[ 

at 

[0207] ftm^xjjmtm 2 2 c^-r » 9 xh 

5o BP^, nas«*0»^ttt. a, = 0. 6. 0, = 
1. 4, a. =0. 5 X 0. =1. 4T*fcD, ^»<0* 
^ICllai ' =0. 6, 0i ' =1. 9, a. ' =0. 
6, 0. * =1. StLtc 0 3T(DM&V>&£WltbX\ 
a. =0. 8. 0, =2. 4t^i 5 if 3T^-^fiSr 
#fc 0 r©#SPJ1E»/*/WM4, n = 3tf)»££|&ivt\ 
H2 0^#e>ttfc|B«/^^ft*-£K(Sofc* 
%tnytnm*, 16/lOfi (ISMfcEifcffil) L 

{4^49 i iCibi*— >£T\ 1 6{£i£ 
B^IrUX , Pw=20mW, P b = 0. 8mWtt 
fc. »4/<!7-Pe tl 6f&ii^tl^i:i OmWfc L 
fc 0 

[0 2 0 8] 9@^-7>T (}SDIeI1ESS:0!eI£ 

V^-^W*^*S:ig2 3 (a) ^-^X^- 
*HI*>^:y*SrB2 3 (b) KSi". 

~7^hia^ |0Ih]C«J:9 2~3+/#SS»b-T 

17. 5+y#WT^i|x*o/c 0 
[0 2 0 9] ft*3, a— h-e«:*<, — ffi 
*/*!7-P e Sril[tt»JcfiaitLTtB*«:fTofci: r 5. 

^^>(c2+y»gsv ? y^^^»^ixfc 0 (5) mm 
<omm^ 1 1 T^-^ffl©»f(Bak/<^fc 1 1 to 

V) 3T-v-^fflO^«Ife«^V^i: 3T^-^W 

7^Ff, 10[Hlli:ilT^-^t-/<-7^F 
LT> 3TfH-^cO^-t y T (dB*fi) 

fc, 3T(4^JiT^TO-ftl^^C5i\ S*Wl-3 
T, 1 1 Tt t02 OcO^J^Sr^-^JCai T (1 

[0 2 10] »afcS**ny*«ffli<&«£-££ L 

CD^igcOl 0f^3g v 1 2fgig. 1 6^5iXt^ 
1 8^iiT% HN£)t2 0 d BK±r#b 

W4Mf^-^ ir LTJg^ £ tiX V > 5 r t «r^iStt^- 
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[021 1 ] u±X'{^mLtz<Dtmm<Dmmmi 
wt« vytmx'mffi. u mmm^mnmmmc <t o x 

3»J4 

0. 6mmI-Cl^7y^f-7f 0. 7 4 /i rru ft 10 
0. 2 7 /znu Jf$?£^3 0 nm© 1-7 y^V^fflcDff 

h«ffllS«±lc (ZnS) «, 
(SiOO 2 o <£HJff£6 8nm, GesSbi, T e 15 
gl^Hnm, (ZnS)» ( S i 0 2 ) » m&!§ £ 
2 5nm, AUs Taos £ 2 0 0 n m 

(frmuumm loonQ-m, mmWifom o . 5 a/ 

£0. 6mm©Slg£l,!;9#fri£Tlf'XfcSx>;^ i 20 

[0212] nhixtzT^^v^ftLx. mmw3 twi 

M\C^ l/-if-iSS^8 1 Onm. t-A©S#|t|l 0 
8ymXMI4^1. 5 nmOmm^Ms^yt^-^^S: 
m^^m^ho i^l-iaSLT. »i|3~6ra/ 
sflSU 4 0 0~ 6 0 0mW»^!7- ZMfrtLXtl] 
mtbftitZo $h\Z-, Stftft6 6 0nm, fcV^Ty 
7°CDMP»CNA=0. 6 5©fF«=j£ff-t\ 1-7^^ 
JkXJ-y *-f>-*.y— ynZfrrtXWtmz. 1 0-f o*<j 6 mW 
©DC|£5:4m/sfif^T 1 '&&itl"<^<D / 4 30 

[0 2 13] lESW£f¥fl5l-l4, /^ry^DDU 1 
0 0 0 (fcftii$6 6 0 nm, NA=0. 65) 

LtttIWMIiy--f^ ho^**±»{AWG6 
lOSrfflWc :©i^, 3T^-?©S^50. 4/j 
mT'fc 0 , DVD (3. 5m/sT% 2 6. 16 MHz) 

[0 2 1 4 J *1\ lE«P#©jgjUi£DVD©4. 8fgj$ 40 

1 6. 8m/s {>rny>;mW&\ 2 5. 9 
3MHz, ^d^117. 9nsec) t LT, @2 

5 ictp-t i 5 tm^mix- 1 4teis^»i ur^m 

7>fi|f£^/vU^^oV^T^ftLfc 0 -?-?m\±l 4Tt 
Lfc„ ES^!7-Pw=l 5mW, ii^7-Pe = 5 
mW, ^77/*7-Pb = 0. 5mWT-^iLfc. 

7 -M%i&.ffl£ T w , /M r 7 -BB*t KB Sr 
TbH, Tw + Tb=lTiLt, ]4i|tf)Pwt 
PbSrfiSltLfc*^ (HI2 5 (a) ) Tw + Tb = 
2TiLT, 7i»©PwtPbSrMLfc»^ (02 50 
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5 (b) ) ©2o«S^i;ot, ff*(S#o|S»-7-^ 
!H3^©^SSSWTw(DT(C>Ft1-5{t (Tw/T) ft#t£ 
SrffflSLfc. 2TSi©Tw/T*5l. 0O«^T?, K 

fcfcofc. 0. 5*«lT-li5A>fcW/}s#t>*i-CiJi) s 

Tl^5t#^bix<5. ififc, Tw/T#l. 0W±ro® 
BT*I4, TwcmfflPI^V gHflftSteTLTl^S. r 

S^tlfcfc*t%X.f)<x5„ £iblC Tw/T^l. 5 

[0 2 151 ELh©IS*i»b, SMWEfc^i'^SS^ife 

2SfclJ 3 T\ '>!i<tt2gi gm- 1 ©^fflSHMfE 
^/sVU-^SMcfc^T, ai = ai ' = 1 . 0i=0i' =1 

"TJT-ftf. Hra/sMl 7. 5m/s (DVDi 
i£3. 5m/s©4Rt) t 5»iitttS) ©WSmSttfHSS 
^*^tlT-fc-5rtSrJWT©iplcLTSS^Lfc 0 BP 
8 T^-^ffl©##]lE«^/U*i: 8 TOv-^B« 
£ri»P>&5ll!5iIL/''*->' (8T/n°*->) t, 3T 

^<-7-( h^fifiofc. 3 T'tf — lsi: 9@t-^-7 
-f Ml 1 O0SIC8 T/*9 — 74 Y L 

LT*»fc„ DVDtlPltE«««i<t5J: 

ft©;*--^-^ hJfi*tkSr*i?)fctr5, I4m/s 
M17. 5 m/ s ^Ixftlf 2 5 d BW±(Dlii:#f) 

[0 2 16] £5,1;:, irE»flE«^^*^ft3lc 
S-^V^T, ja«B2T*-i-^i: Ufc/^u^»W^»Sr 3 
T~l lTS^l 4T-7-^SA^/f5EFM+fHf 
^•|5^5r^iSl 4m/sRl/l 6. 8 m/ s (DVDS 
ig3. 5m/s©4M(/ ! 4. 8fgit) IC^LTtf^ 
ofc„ 4«^»C4olt5^Dy^^jSc^41 0 4. 9MH 
?a*,?mm*9. 5nsecT*0, 4. 8fflFit 
(CfcltS^n s/^Jlgi^«l 2 5. 9MHz. ^a-y^ 
HJtBl4 7. 9 n s e cffc5„ ^#Wft/>Vu^^a*j!fe 
J4H1 2 6(c:*-t-iit)-C*fc5 0 niSfiic, oSOv-^ft 
*!nT=2LT (fcfcU L 14 2 6Jl'±©S*) ©^-g-, 
•7-^Srm=L<@©EP B 1(c:^»i| 

[0217] 
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[15:2 7] T„ + a, = 2 (T« =0. 95) 
0 i-i +ai = 2 ( 2 S i Sm- 1) 
tU — n#3F»» oi»)v-^fiiinT= (2L 
+ 1) TOf^, ^-^Ofe^lCl^L-C, v-?im = 
Lfl©KISIlC$HPIU lEft^/u^EWIoi TRXfi*7'< 
/u^EFBl/Ji T^fcttS aiSVlJi Sr. 

(0 2 18) 

[it 2 8 ] T« ' + a . ' = 2 . 0 5 (T« ' = 1 ) 
0, ' +a 2 ' =2. 4 5 

/3i-. ' +«,' =2 (3^ i ^m-1) 10 
)3r, ' +a.' =2.4 5 

tUc, Ciro*3\ L=2T*l4/3,' +a2' =2. 9 t 
U «.= 1, a.' =a. + 0. 2 = 1. 2tL;fc 0 
[0 2 19] -eLT, L 2: 3 14, fBSft-^ 

S¥f4, oi' = a, = 1 , /J.' = J3 s = 1 (2 S i ^m- 
1) "C— /^tU a. = a.' =1T— StbfCo 
LS2T'li 1 a, = a,' =1. 0 5S^ 0. = 0.' = 
0. 4-C*nlCj;ib-f-^t Lfc„ £ S>|C 3 Ttf>»&-|4. 
T« =1. 15, ai = 1 . 2, 0. = O. 8T-*>J:H' 

rat, ^-^/vw^Erasr, ^n^nm^SiroJiJSsvT 
jet Ltiuv^. AflcWiiKrafiii, is:*T-ie«$ 

[0 2 2 0] bi 14 i |:if)f-ftf) 

tt:Pb = 0. 5mWtU i*/<7-Peli4. 5 mW 
tLfco ffi»^7-Pw. fc i iCiibT-Jgfc L90* 

— Pr=0. 8mW, $ji&3. 5ra/sftTofc„ V> 30 
TixO|afi^a»C*5V>Ttia2 7© (a) Rlf (b) |C 
SW"J:?|.L, fEfl^7— 1 5. OmWIdiol^-C^s' ' 
y-. fay fityfttlO Mfflmtt 6 0 %&. 

Jh^H^L-CV^o *^R« I4^J1 8%-C'fcofc IE 
®^7-15. OmWTt- 7-< hft#ttSrjffl^L 
0 2 70 (c) (dTjvfJ; ?(c 1 0 0 0 0@t 
T't)i y v? • y— • ? n y ^ v?y * fit 1 1 %aTT'fco 

[0221] £f>ic, ra«©r^^^ic*rLT, stiia^ 40 

tflie»/^^«^*ife 3 fcS*3V*fcB 2 8 (C^-f 
^fl*ffiS:fflV^TEFM + 3EIW8#EftSrDVD2ffiFa 
l-ffll!$-f 5iS§Bl7m/s, ^07^S»52. 5MH 
z (^n^Jigljl 9. 1 n s e c) T?E®£ : frfro 

£— SPb = 0. 5mWiL, «i^y-Pe?:4. 5 

mWi Lfc9X.T\ le^y-Pw, t i tci«bT-5t 

£ L 9 7^ Y%.<Ox.yV • y— • fuyW 

•y* kmm&<Dmm/*v-{tiif&&Mj£Ltz 0 027 

(a) RXf (b) \Zm-f£i\C^ tim^-l 3. 0m 50 
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WT'i y V s ■ y- ' ? D y if *y y y (4 8 %5f=8S, 

IJ5 7%y±^IgLT^5 0 R,„ 14*^1 8%T*fco 

fc 0 Ifi»/^-l 3. 0raWW-/^-7^ 

ay^Lfct w?>, @2 7 ( c ) tc^-ri^fc, 1000 

Olsl&T-'b^-y v 5 • • 9ay9*Jy9\t\ 1 %J£TF 
[0 2 2 2] EJLh«fc I!) . ^aWEft/^u^**** 3 tc£ 

t&X'fozzttfftfrZo Sot, w»^i*^fflv^^t 

tJzoT, DVDOf-?i!J7fJ,5» 
2 4mmi»b*!l5 SmmO^lfillCfe'V^T, 0te£l)£ 

[0 2 2 3] 

x:l4» CD$3I<©1 2fgfiiW±T-EFM^P3^— ^ro* 

[mi ] *mwt&t>zmm'<ji'Xftmttk*:<Dm£. 

[02] «*©ia»/'«/i'^^«i*a:©ttWBi 

[0 3] ftmimft%&mmft<Dmm^-?BKRxfg.tt 

[0 5] EFMaE8WB#©ff^«^ (TW /<^-^) (O 

[06] *bbj^»joi i Ti—?omm/<ji'Xftm 

(Dffl 

im7) *%wmmmnz&ttz, a, t-^-^^ra* 

[H8] *3BWH*«lli*Jtt5. 0. t^-^l^rafi 
[0 91 *»WH1S«1I-*S^5, EFMyy^? 

[0io] *^^ffi^jiicjoits-r-^ii#raft/^^ 
-*B#rag»$tefi<9Sf&tt t ©H^^^-r ^7 7 
[0ii] i i t-7— y/ 1 1 T7s^— 7;roie» 

/^U7x^Sl|W— w 

[012] *^Wlc*jit5^/wx^fi]^©-«aJ?r*-f 
tftBJ0 
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[01 3] 01 2©A*/u*##l;fr&lc:fcrt5y-h03B 
[Hll 4] Hi£0ij3© (l) fc*itt5^^»«*«fe*: 
[015] Hi6^j3ro (l) £ttit6Kllft<z>tk#1£& 
[016] £gffi0i|3 0 (2) fcfcttS^/i^SMSCfrifcS: 
[017] |W]3W (2) fC*3lt2>-7-^ftS.t>'"V- 
[018] mM&\3<D (2) t43»t5^-^«RV^- 
[01 9] Hte«SJ3W (2) iZ&VZ-r-t&RXf-*- 
[02 0] HJfe#<j3?> (3) KJoltS^^^a^ife*- 
[02 1] 2llS#j3tf> (3) CJoltS^-^ftRtr^-* 
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[02 2] mmmso u> Kistfs^Ao* 

[02 3] HJ6W30 (4) ii*j»t5-^-^satr^- 

[024] *3BifiO/-«/w^^W*i6©*WMSr*-r»W 
12 

[025] mmm4\ztsv%s<,uxftmiimRir&bti 
io [026] mmm4\z&vz>'<'i'X7y®Jjfe<nMtftw& 

[02 7] *«CSj4l-t3(t5^SS.U ? v ? 5'^-ro^7 
1-0 

[028] HJ6«4 t*jrt5^V^»W*ife©te©A(*: 
0iJ£j7H-fft9l0 
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ffcot, M, Ge, (Sb, Ten ),-, - (fc 
fc'U Ogz^O. 1, 0<y^0. 3, 0. 8^x 0 
MI4, In, Ga, Si, Sn, Pb, Pd, Pt, Z 
n, Au, Ag, Zr, Hf, V, Nb, Ta, Cr, 
Co, Mo, Mn, Bi, G\ N. S frbMtftlZ'Pfc 

< th-m) frbt£hw®m* : $-rz~k$:$f'®.k-r*> 

ffj^Il33] ajJL&J (2^i^m-l) fc,5V^ 
14, Am +«i (2^i^m-l) ^ itc4P>-f— ifc 

[|§^JI341 ai + fli (2<i^m-l) 
14, flw +ai (2^i^m-1) R i M J: C>-f 

2 ^ i gm- 1 ©j£T© i ICfrtbT, «■ 
= qc (-£jr) -gfeai83ftil3 3 UEttgUfcSftfr 

fen 

[8a^H3 5l 4>#l&m#3iUJiT'fe5^T©Rffg1lft 

-frT-foftlf 3 3 TL 14 3 4 KHett<P *.a«:frfe. 
ri8»3fcJg3 61 l^n<P4*ttS'J>fc<fc*»2o<Pia» 

[jj^3_37j BfflEn©a/J5^/J< £ ^2o©tS& 
-y-^lcioV^T, (a. + fl.) TRIE (q. + fl.) T© 

rWsfrg3 8] jj|gnOBft8'Wj:<^2oOiaa 

©4>ft< frk-o#ffigK:aftSatiPi3 61CfEi&©* 

[M^Jl3 9l q. + fl, (2^igm-l) ft>5>^ 
tt. gjj +qi (2Sigm-l)a*, itrJ:^i J 2T' 
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G11B 7/0045 

B41M 5/26 
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7/24 511 
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[»mS] W-J&l 4if8M 2 0 B (2 00 2. 8. 2 
0) 

iffijEMinmM*] wmm 

fclfctt (TttSf?ny?||'CJ!)otZ5nsH 

Ttfo6„ ntt2jy.±©e^-e*>5„ ) . 

Eft-*— * ro^ffflWfi $ n T £ . 

mi] 

rj) T\ a. T\ 3i T\ a: T\ ^ T, • • ■, 
a, T\ |3i T, • • a. T, fi. T\ r\i T 
{mYX'<->V*ftm8LX-foZ><, Si (a. +/3i ) +t), 
+ t) 2 =nt*Jf)5. a, (l^ilm) (4 0 J: •? 

!K 0. (1 ^ i ^m- 1) (40 iO^tV^H 
*"T?*>!), 0. l4 0«_hCDK*T'fe5o i). Wn. 14 

ai T (l^igm) OB#F B ^lc:JoV^TI4IE^^-P 
w: ©fEiibfcSrHItU 

0i T (l^i^m-1) ©NFKrtl-*JV-CJ4, Pbi 
<P Wi ^OPbi <Pwm ii^r^^-Pb 

4>ft< fct — 3<Of5ft-r-^OB#^6 < ]S$l-o^T(4± 
E/NVU^»fiJl:mSr2£l±t U ri>-o N £-C<Df2H^- 
^©W4$l^tn/m§l. 2 5^fc-f" i 

-ffi i 



IH*92] 0i (lgi^m-l) ItO. 5~2. 
5 T?*>5»#« 1 lC|Bit©*SE»*ife. 

[ft** 3] ^T©fE»^-^<7)^W«$»CO^ 
T, ai T (l^i^m) 3 ^ /®&LhX\ 

fr-O&i T (l^iSm-1) ©¥^IiS3t/#£l± 

m) X% ;4>O0. T^3t/f!» (ISiSm-l) ffc 

T. n/mSl. 5fcWfc+»#®l7!r£4©Vvfixa» 

[Wf#g6j a.+jJi (2£ i £m-l) *>5VM4, 
+ ai (2^i^m-l) 1. 5, 2, #>3^ 
(4 2. 5 0^-fn^Offi?rt-5W*^ l7^5©v^f;ft, 

[6»#®7] n©l*5'M<H2o©Eiv-^ 
ICfcV^-C, |S|-©^u^^Sll»m«rfflV\ rfulE'>&<2: 
1 2o(OfSi!:v-^(^jo^T x m (l^i^m) , 0i 

(lgilm) , t,,, t,z, P w, (l^i^m) 
Pwi (l^i^m) ©'>£< th I0^ffiaic:||/i5 

[!S#98] -r-;5'S/i5nT=2LT (fcfc'U L(4 

*[ZF B T0i Tl-^lt^oiXl/Ui (^^b(4LOfI(Cj£; 
CT^U#5) SrTfE©4 9(~Sfc, 
[*2l a, + 3. = 2 + 6, 
ai + |3i = 2 (2 S i gm- 1 ) 
a. + /3. = 2+6 2 

Ofcfc'U 6,&tf5 2 {4, ^IxfHlt, -0. 5^5 
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v-^SiSnT= (2L+1) T-C*$;h,5*£\ ^~ 
* Iftm = LfloEH £ ftftLU ES^x ER| a 
■ ' Tftt5*7/<^KBII/Ji ' TtCfctfSa, ' fttf 

0.' (rtibi±Lwfi(crci:T^{t:L#5) 

[$C3l a,' + 0,' =2. 5 + 8,' 
a,' +0i ' =2 (2^ i Sra- 1 ) 
a.' + 0.' =2. 5 + 82' 

(f:f;U Rtf8.' *ft-ehJ6fc, -0. 5 
£8.' ^0. 5, Xtf-l^ii' =S 1 £ffiJS1"5il$: 
-Cfo5„ *fc, L= 2 (Deleft, a,* % 0,' , 
a.' Rtffi.' <Dfrifi#tEl-&1><Db-tZ. ) 
£.O n mi, ^1 , a., 0., ai ' > 0,' s a.' > R 

a, + 0. + 0.+ 0. + A = a, ' +0,' +0.' +0.' 

a = o. 8~i. 2 T-fe5) 

Ifft$£9] a,. 0,. a,' 2W0,' i65-(r|E^Sr« 

[$C5] a, + 0, +A. = ai ' + 0, ' 

(fcfc'U A, = 0. 4-0. 6) * 
0, + a 2 + 0-, + a. + A 2 = 0,' + 

(rrT\ A 2 = 0. 8~1. 2T-fc5„ ) 

[IS*5l 1] 3£\±<DL\C%iLX. 0,' = 0.+#\J 
0. 5, 0h ' =0n +*\J0. 5, X'h*). a,= 
0. 8a.' ~1. 2a," , a. = 0. 8a.' ~1. 2 
a.' , 0. = O. 80.' ~1. 20.' t-T5l**3Sl 

0 {C|E«tW*fE»*ffi. 

[W**12] v-^finT=2TXIi3TO-7-^ 

Ml l©v^-fii*»lo^E*©*E«*«fe„ 
I»*3fil3l L*!3£l±©S^t, 2^i^m-l 
&5 i iCftLT, ai=oct-ftU A»0 % ai' = 

-C-Si-r5tS**8 7i^l iov^-T*ii>lo|£ 

[W#Jfl4l L^3£i.-hro^t-s ucStfac' 
/45LiCj:P>-f-^T*fo?)W*«l 3 K.?EftK>#lB8;tF 

m. 

15] LA 5 3 £Jl±©»g-^, a c = a c ' t 

-fzmmm 1 3 xtt 1 4 ic:iE*t©#iB»#8:. 

Itt*gl 6] L4S3£U:Oi^C, T« , T« ' , 
ai, a,' , 0,, &U<0,' fr^il^fH— fenm&tZ) 

[§f*8l 7 1 L*5 3W±0#-g-H, a., a.' » 0 

1 5©vvf;h,a»-*pfcie««>#Si»;fcfe, 



* 0] ■7-^fiinT=2 LT (fcfc'U L 

Lfi©EHSIU:#«!lU Efl^A'XEIIIa. TMt7/< 
yu*EHS50. a.Rt/0i (rix«b 14 LeDfflc 

\ Td, +a, = 2+ ( . 
0i-i +ai = 2 (2^ i ^m) 

-?-?&ftnT= (2L+1) TX'i&ZixZm 

a' < ' iTlC*5tt5a" iM 

0' , (rixbJ±LrottlciSCT^bL#5) £T!S© 
X 5 

Iic7] Td, ' +«, ' =2+ « . ' 
0, ' + aa* =2. 5+ t 
0,-, ' + a. ' =2 (3S i S§m- 1 ) 
0... ' +a.' =2. 5+ £3' 

(fcfc'U L = 2©*g-fCI4, 0.' + a 2 ' =2. 5 + 
fJ ' . fc-51^,4. 0.' + a 2 ' =3+ £2 ' i-f^o 4 
fc, Td, , Td, ' (i-2«±2WT^6LlvlJ: 5)^^15 

£5 ' 14- lJ^±l£lT©2?iSc£-f 5,, ) 

T^O, 0,, a 2 , 0.-, , a., 0,' , a 2 ' , 

[3*8] 

as ' +|3r, ' + a. ' 

TT'^ 1 «S2p^ n -y^td^LTO. 5 TfcffT Hfc^ 

StfT, a, (UiSm) ^51^$*, f^O?^ 
2 LT#e>n5JSffl 2 T<D&m? v-y?4 \'mM 

^•HrT, ai' (2gi^m-l) Sr*4**5HI*9 
8 7iMl 7cov^-fix^l o|cEfcW?tE^)*o 
[if *5 1 9 J t^t© L left LT, fE^^^ a 1 T 

Id^t-fSilM^raTd, $rK(t, 

mmmmr^ *&&t Lxmrnrnmr., jtotM 

*ixfc, m9R2T<D&m?a?f 1 a t, IS?^!' 
^lalC»LT0. 5T5fetTLfc^»2T»Xm^Ds/ 
^2 at, 0ES9^d^^1 alC*fLTlT5feffL.fcffl 
J{8 2T(7)SP^n5/^ l b k&&m?a y? 1 alcML 
"CI. 5TjtffLfcg»|2T©S?^Dy?2bt©4 

nT=2LT/i5v-^©Eil:itt, 
laSVlbCl^fW^i^tt, a,T, a,T 

2- 
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(2gi^m-l) , a.T<D%£.mffl\Cttfcl,1t?'( 
% W<D>f- b(D-mG 1 aSl/G 1 b£3££$-ti\ 
nT= (2L+1) T^S-r-^fDia^tC^LT, g*P 

T, ai' T (2^i^m-l) , a.' Tfcftl&Lfc* 
5 h«-pG 2 a RXfG 2 b 

Tiljffi^rflTa, ©&ii&. S (a, + 0i) T/i5y-h 

n*S*ftt?*>5»^tli, nT^-?©ml3S£Ki£i L 
T3M^T« ©JiiBft, S (at' ) T/i5y 

giJiB^T,^ £jg£t LT n T^-^OBUffiST'COg 
I1G 2 b £Si*RU 

ftTfeaa^rfcaswafct-cy-- ms#«g i bx 

I1G 2 a SrStRU 

G3XUtG4©V^nfc*Sj*-7-Cfc5»^ 
P e©Beft*rHBWU 

G 3&0!G4t0^-fn7J^^->'-C$)5^, '^7^< 

!7-Pb©!Eftft«:«!#tU 

G3iGlat ^H^F»C>d- yX-foZm-S. G 1 a 

raicfci-js LTta^y- p wrofe^*$r!f.w u 
G 3 tG i b tisWlctyffeSf ^, Gib^-yE 
N LTS»/< 7 - P w ©e«M6 StH8» U 
G4iG2at«l:tyffc5i^, G2a;*>"IE: 
KlC#J&LTlEg!:^!7-Pw©iE»ft£SB#*U J.o 
G4 iG2 b fc^Pl^C^-^-CfcS^, G2btyg 

IE» h 7 y * ±fcj?f £©ft Kfc^J* $ tltc * u y ? 

?^D^l a tiSi?D.^lall*fLTO. 5T 
3feff LfcJ^ffi2T(OS*^ a j/^ 2ai, Sll^y 
* 1 at»LTlT3feffLfc«JW2T©S!|l^oy^ 1 
b tBES^ny^ 1 at»LTl. 5T5fetTL-fcJlW 
2TOlif?D3/^ 2 b £(7)4ll©gi£ 
?a-.y?£$g£U nT=2LT/i5-v-^<D|E»UK 
LT, gi^ny? l aS.t/1 b ©V^f *l7H£|B]»i$-£ 
T, a,T\ a,T (2SiSm-l) . «.T©Mli 

ra l-*tJ& U fc ?4 %^ y©y- h©-l¥G l aMG l 



b&S!£$-tf\ 

nT= (2L+1) TftZ-v-tOV&mz&VX, g* 

aRU2 b<D^-?tlfr\Z.mffl£i£X cm ' 
T, an ' T (2Sigm-l) % a.' T(C>Fftt> Lfc^ 
5 V*f<r>f- h©-$G 2 a S.U'G 2 b £$8££-ti\ 

hG3^tSt, 

■C»gNfWT« ' ©8iB$, £ (a,' +13,' ) t<C5 
y- hG4£|g£$ii:, 

gi^B^T.™ LTnT^-:?©miffi*T*©& 

MSB^^g*? n y ^ T©ffl«fflfC*>*ltf . n 
^C-CfeS^^TfcS^lSCTy-hfS-f-pG 1 aX 
I4G 2 bSriliRU 

tt£ill$n;i*£9? n v 9 T ©«jBt«-efcHtf . n d'ff 
»-e*>5*»«»-C*)S«»l^tTy- HeM|-#G 1 bX 
liG 2 a &3#?U 

G ZRVf-G 4<D^-?ft,i i ii , >*7X-hZ>Wi-&. ffi^V — 

g 3JkxfG4<n^-fftfrfr*yxhZ>Wi'&. ^7x/< 

•7-Pb©gE»*«rfi8»L. 

G 3 t G 1 a i4S^|C^-VT-&5*&. G 1 a ^"VEF^ 
ICjftJS LTta^y- P w©SES#&RRIt 

G3tGibffiftayt-fc5i^ gi btygfi 

L -CIS®/^ 7 - P w ©Eflk jt SrRSW L , 
G 4 t G 2 a i>mtiffc*>XhZ>1M-&, G 2 a tyEK 
li»JS t TIB»/^ 7 - P w ©1E»# Sr fig W t , 
G4tG2b^l:tytfe5i^. G2b^->Ef B T 
icm L 7 - P w ©fSStft $r RKSt-t 5 1 

0 K!E*©3teffifiCtFifc. 

[IS*^2 1 ] H-©C«kii*l-»LT. vXT^- 

2KA±©L(Ciol/^T, 2 ^ i 5m- Hifc»t5 + 
0.) T\ Rt; (a,' +/!,' ) T©«»!S:»jgtJ:e> 
T-^IC{S*>, ICfcttSPwi, Pbi, Rtf 

P e t^JiSlc i P>-f «ff-£t«t>» J.ofl£«l^«K 
ifciMa.' (22 i £m) Sr«{>**S»*«8lC 
!S«©3tE^*ft. 

I1S*92 2] ^-©E^^tC^LT. vXTiJS- 

2JW±©Lt-*J^T, 2S i Sm(w4ott5 (j3,-. + 
ac) T, S.t>* (Dm ' +«,' ) T©JlWSr«iiif-<t 

e>-r-^t«*>. $bic^§-i ictjit^Pwi, Pbi,x 
u=p e t^ii^ic j: ?>-f iiif-^t«*>, K-oimms. 

lifaiRt/a. ' (2S i Sm) 5 M* If 1 

0 lc|E«©*IE»^ffi 0 
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[IS*52 3] aiT, RTfa* ' T (2^ i ^m- 
2 l£flB«<0#IE»#ffi. 

[IS*S2 4] ^-^W(OI$Wfci3V^T, Pb^P 
e^Pwi (1 S i Sm) ft5JB*^17 — PeSrHBWi- 
511*5 1 75£|± 2 3 (D\ >-f ix*^o|C»R©*Bfittr 

[ift&£ 2 5 ] fB&tttt**, £&tttitfr*£& • }B* 

EftjK«c-e*)5SI!*«l75S2 4©^i*ti*»-otia« 

T, 4Sn/m^l. 5, Ec (a>) <0. 6n, ^ 
o, Pbi/Pe^O. 2 fciSfcliMfi 1 2 5 tf> 

oT, Slv-^ftiiO. 8 Mm*WT-*>2)li3}?JSl7!) 
[I»*il2 8] IE»*©iRS^5 0 Onm^mX'h 

5ffi#>S 1 75S2 7 (D^TftTWcEgiroMCfefrfe, 
[ft**2 9] v-^«HMi\ 8-16fl* 
3£t>L<l4 (1, 7) -RLL-NRZIfUKtS) 
38**9 1 nm.2 8 »l>-fix*MC|5©C03tlE»*jfe. 
[fg*93 0j -v-^S^fa^Sl^EFM^iH^T* 
fct), 8E»^©*^a4rCD©S*ISl^ai. 2m/s 
~1. 4m/ s ©1 OffiFBRJbi: LT, fBflb»««fc- 

£ t ueas bte® ^ff ^ w*9 1 2 9 ©i^-f n*»ic 

[ft*93 1 ] FMtlMf 
fcfJ. !2fiiNfW^5g^?rDVDtoKji^iig3. 4 9m 
/ s (£> 2{g2isiU±£: LT, 1E«MM6«fc-!£i:Ue;6*e> 
SftSrff 5 »*S 1 75^ 3 0 ©ivffta»li:e*©3tlEft 

3 2 ] 1 7js 3 1 <d\ ^-rtiMzmm<D 

T**>oT, M. Ge, (S b, T e ,-, )■-, (fc 
fc* U Olz^O. 1 , 0< y ^ 0 . 3, 0. 8gx„ 
Mil, In, Ga, Si, Sn, Pb> P d , Pt, Z 
n, Au, Ag, Zr, Hf, V, N b, T a , Cr, 
Co, Mo, Mn, Bi, O, N, S ;6>P>jlf4;H3'>ft 

|ltW3 3] a,+0i (2SiSm-l) 
14, 0 M + ai (2Ssi^m-l) itditj-f— ^ 

[H*II34] oi + /3. (2^i^m-l) J>5^ 
14, 0 M +«i (2£igm-l) flS, itC<tb-f2T 
tf-o, 



2giSm-l©^Wil:MU > a*=ac (-£ 
fit) T-*>5»*9[3 3lcE«©3tlB»*ife. 

[ft*93 5] »ffl»mas3£Jl±-C*)S^-COieiSIW 
££©1E»t— *fc*iV*-C, a, (2^i^m-l) # 
-£T$>3ft*9 3 3 XI4 3 4 fc$ffl<D%3Zmjjm 0 

[!§*Jf3 6] mi!EnO&ft3'>fc< tt)2o©ES 

[M*93 7] BWBn©J%fc5'>*< 1 1 2oO|S» 
t— ^ICiol^T, U. + 0,) T&tf (a. + /3.) TO 

*IC*SVv(\ (0.+a«) TRl* (0-. +o.) T 
t fc-ofliftSlCgft 311*93 6 IC|5«(D# 

[W*939] ai + /J. (2gi^m-l) fo3V* 
(4, /?>-. + ai (2^iSm-l) fl*, i|c4f,-f2T* 
£>3ff!*9 7 IdlEttrojtlBS^jfe. 

[ft*94 0] a , + fli [2_g i sSm-l) &3_v: 
14, fl-, + B , (2^igm-l) £1 i^4ib-f-^ 

■g;»>aw*9 i KffiHg>».s«^a. 

IW*94ll a. + fl. (2£ i gm-l) fc&l^ 
14. Am + a , (2^i^m-l) aL ilc4tbi°2T- 

*> ^>g§>feii 4 o ^PAo^iaft a. 

2^igm-l«^tOil^Lt. 
r^H4 3l <»»l«Cm^3PJl±-CfeS^TPI^iaft 

&£&IE&g=££MrL a, (2^i^m-i) ^ 

[§§^I§4 41 ISI-(OllP.«ttft:^jtfUT. vXT*5- 

2JU±(OmlCjoV^T, 2S i gm~ 1 ICfett^ai + fli 

fl.offi*3Mrtaffq, (2gigm) 
[IS^il4 5] |gj-g»iE^«t^lcMLT. vXT^- 

^Mi^^i v -gT - * 4 sfB^^^T 

2^±C0ml^joV^T, 2 g i g ,-. +a.^ 

Pbi. RI5P e <)i»fl:J:^flil?-^Hft*>. fl. 

o<s»i»ffg^«, (2^i^ m ) ^M^a^a^a 

[M>kil46l a.T (2Si:£m-l) frftac/EK: 
4^i 1 (ai?-^^i-6§§^tE4 4^(4 4 5^fB^7felE 



[gfrftgu 7i mwMmm-i, m. g 6 , <sb, t 

e- ),^, (fr.ftfU O^z^O. 1. 0<vg 

0 . 3 , 0 . 8 ^ x „ Mil. In. Ga. Si, Sn, 
Pb. Pd. Pt, Zn, Au. Ae. Zr, Hf, 
V, Nb. Ta. Cr. Co. Mo, Mn, B i, O, 

rgt^H4 81 S b 7ii T e 30 9 *,jfl»]<P 

[«*H4 91 M.Ge. (Sb.T 

e- ) tr, (fcfc'L. O^z^O. 1. 0<v^0. 
3 . 0 . 8 ^ x „ Ml J. In. Ga, Si, Sn, P 
b, Pd, Pt, Zn. Au. At. Zr. Hf, V, 
Nb, Ta, Cr. Co, Mo, Mn, Bi, O, N, 
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ranfeU 5 11 S b 70 T e io ttfi jfti/HE J: 0 fr«»(P 
Mffl5 o%~8 0%iP^fh^Mt-ilit5wi!: 
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